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PREFACE TO VOL. IL. 


NeraRLy a quarter of a century has elapsed since I first began, 
in my capacity as Editor of the Field, to examine into the 
merits of the varieties of the shot guns offered to the British 
sportsman. In the course of that long period, the muzzle- 
loader and the original Lefaucheux breechloader have in 
succession been abandoned ; and now the improved hammered 
breechloader, which until 1879 held complete possession of 
the English market, is hard pressed by the hammerless plan 
of the same fundamental principle of closing the breech. 
The well-known black gunpowder, which was thought till 
within the last few years to be beyond improvement, has 
been to a great extent supplanted by Capt. Schultze’s wood 
powder; and this comparatively modern itivention is in its 
turn threatened by a new form of guncotton, recently 
patented and manufactured by the Explosives Company at 
Stowmarket. Soft lead shot has been obliged to succumb 
to a hardened alloy, and new methods of boring barrels and 
of loading the cartridges used in them have been devised, 
enabling the sportsman to have more complete control over 


his game than ever before. Lastly, and only within the 
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present year, brass cartridge cases have been produced of 
the same weight and price as paper, and there is reason to 
believe that the latter will be also placed on the shelf. 

Concurrently with these improvements in the gun itself, 
the methods of trying its powers have been rendered more 
scientific, and chiefly by means of instruments which I have 
been able to devise. The sportsman can now ascertain in 
an hour the exact “figure of merit” of his gun, whereas a 
very few years ago it took him a whole season’s shooting 
to do so. 

At first sight it may appear presumptuous in the author 
of this book to publish it so soon after the appéarance of 
“‘The Gun and its Development;” but it must be borne in 
mind that men actively engaged in business like Mr. 
Greener, have so concentrated their attention on their own 
improvements that they overlook what others are doing 
around them. This explains the otherwise unaccountable 
fact that, in conversing even with the most skilful gun- 
makers of the day, I often find that, though I cannot 
compete with them in knowledge of their own works, I 
am far ahead of them in my comprehension of the works 
of their rivals. In looking over the list of recent inven- 
tions mentioned by Mr. Greener, and comparing it with 
mine, it will be seen that a considerable number have either 
been entirely overlooked or erroneously described in “ The 


» To some extent the omissions are due to the date 
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of its publication ; for which reason the hammerless actions 


of Messrs. Purdey, Grant, Charles Lancaster, Webley, 
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Leeson, and Rogers, are not to be found in it, for all of 
these have been invented since that time; but this explana- 
tion will not serve in the case of several other makers of 
high reputation, whose inventions are either passed over 
with such a cursory notice as to be unintelligible, or are 
described erroneously. In this list may be included Messrs. 
Scott and Sons, Rigby and Bissell, Lang, Woodward, J. and 
W. Tolley, Powell, and lastly, though not least, Messrs. 
Gibbs and Pitt, whose well-known action is extensively 
sold both in London and the provinces. In addition to 
this long list I may mention that, while Mr. Greener has 
occupied his pages with a description of several wildfowling 
guns of his own make, he has omitted all mention of the 
celebrated punt guns made by Messrs. Holland and Holland, 
and Messrs. J. and W. Tolley, as well as the heavy shoulder 
guns of those firms and of others of somewhat lesser note. 

But while these remarkable omissions may be said to justify 
the undertaking of my present task, the author of “ The 
Gun’? has so completely and exhaustively worked out its 
history that I have felt there was no room for improvement 
in that respect; and I have therefore not attempted to write 
any account of the gun earlier than 1868, when I first took up 
the subject in earnest. JI must accordingly refer those of 
my readers who are interested in this department to 
Mr. Greener’s book, in which they will find it treated in 
the most masterly manner. 

I cannot conclude this preface without tendering my 


cordial thanks to the members of the gun trade generally, 
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who have, with a single exception, placed the contents . 
their establishments at my service. I must also express m 
high appreciation of the scientific labours of the gentlems 
signing himself “T.,’”? whose most interesting letters I ha. 
republished from the Field with his permission, and wi 
considerable additions kindly made by him. Nor must 
forget to acknowledge the services of Mr. Butterwort: 
whose drawings and engravings of modern guns and the 
| component parts have, I think, never been equalled. 

The extent of the investigation into which I have bee 
led is so great that I cannot flatter myself with even tl 
hope that I have escaped many mistakes; but wherever 
have fallen into one it has not been either from careles 
ness or a desire to mislead my readers, as a proof of whi 
I pledge myself to make any necessary corrections whic 
may be brought to my notice in another edition, if tl 
public shall so far approve of my labours as to call f 


one. 


J. H. WALSH (“Sronewence’’). 


THE Crpars, Putney, 
Nov. 1st, 1882. 
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THE 


MODERN SPORTSMAN’S 
GUN AND RIFLE. 


BOOK I. 
THE SHOT GUN USED WITH GAME. 


CHAPTER LI. 
DEFINITION OF THE SHOT GUN. 


Tue shot gun used by the sportsman usually consists of 
two smooth metal tubes about thirty inches long, closed at 
one end and joined together by brazing and soldering, or 
by soldering only, in such a way that when fired from the 
shoulder at an object forty yards from it, the centre of each 
charge shall strike it. To effect this, if the tubes are side 
by side, it is found that the long axis of each must not be 
parallel with its fellow, but they must converge to the extent of 
about one-eighth of an inch in their length. The reason of 
this tendency to shoot away from the central line is that each 
barrel recoils when discharged, and, its axis being about half 
an inch from the centre, where it is supported by a yielding 
body (the shoulder), the tube is thrown slightly to the nght 
or left, as the case may be. This is corrected by the con- 
vergence of the barrels, and it is fortunate that the 
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correction is required because the breech ends, being neces- 
sarily thicker than the muzzles, the latter would otherwise 
require to be kept separate in proportion, which would have 
an ugly effect. Until I had demonstrated the possibility of 
shooting a double-barrelled gun from a machine rest, 80 
that both charges should strike the same point, it was gene- 
rally considered to be beyond the range of mechanical skill; 
but, by imitating the yielding nature of the shoulder by means 
of an ash frame, I was enabled, while using such a rest in the 
Field Trials of 1878, to eliminate the objection which had up 
to that time been inseparable from all such competitions, 
consisting in the impossibility of separating the skill of the 
shooter from that of the maker of the gun. It was alleged 
that certain gunmakers or their assistants could do more at 
the target than others, each using the same guns and ammuni- 
tion, and the fact was generally admitted; so that unless one 
man could be found to shoot all the guns, and that man could 
be proved to be beyond the suspicion of partiality, a thoroughly 
fair competitive trial of guns was out of the question. In 
obtaining the latter of these two essentials, there would be no 
doubt great difficulty; and, even if such a man could be 
found, his impartiality would still be questioned. But in a 
long trial, extending over several consecutive days, no man’s 
nerve and muscle could be depended on, and on that account, 
therefore, 1t was always found necessary to choose the lesser 
of two evils, and allow each competitor to shoot his own gun. 
With a knowledge of these difficulties in the way of a fair 
trial of guns, [ determined to make a series of experiments prior 
to the trial of 1879, and fortunately hit upon the right prin- 
ciple by imitating as nearly as possible the elasticity of the 
human body when its muscles are rendered rigid by the will. 
The result was the construction of the machine rest, which I 
have always since that time used in the trials which I have 
carried through; and though at first gunmakers were 
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incredulous, after giving it a fair trial they all admitted its 
superiority over the shoulder. Where the barrels are fixed 
one on the other, 1t 1s necessary to put them together in nearly 
parallel lines, as the support of the butt of the stock is so deep 
as not to admit of any variation of the line of fire depending 
on the slight difference between them as measured from the 
centre of the stock. They must, however, still be brought 
together slightly, though not nearly to the same extent. 

But it is necessary to fix these barrels in a wooden stock, 
so that they may be handled with ease, and that a tolerably 
broad base may be given to enable the shoulder to which it is 
held to bear the recoil arising from the explosion of the 
charge. In this stock is let a lock for a single gun or a pair 
for a double-barrelled one, by which a blow is given when its 
trigger is pulled in order to fire the charge by detonation. 

Such are the component parts of the gun in their most 
simple form. We have next to consider the variations of 
them which the sportsman requires for his several purposes. 


B 2 


CHAPTER IL 


REQUIREMENTS OF THE SPORTSMAN’S GUN FOR 
HIS VARIOUS PURPOSES. 


Wuen it is considered that the shot-gun is wanted to kill 
animals varying in size from that of the humming-bird to 
that of the roe-deer, and that in some sports it must be 
carried all day, while in others the sportsman is at perfect 
rest, except when moving from one ambush or resting-place 
to another, it is clear that the same kind of gun will not be 
the best for all purposes. Again, in some cases it is desirable 
that the gun shall be reloaded as quickly as possible, while 
in others such a requirement is of little or no consequence. 
So also the killing distance is to be considered, for it is clear 
that a gun is comparatively useless if it will not kill at the 
distance within which it can be aimed at its quarry. Lastly, 
the skill and muscular power of the individual must be 
known before deciding on the charge of powder and shot best 
suited to him, and on the amount of spread to be given to the 
latter. For instance, one man can shoot fourteen drams of 
powder with impunity, while another complains if he has to 
bear the recoil of more than three drams. So with regard to 
the spread of the shot: if the shooter aims correctly, allowing 
for distance, flight, wind, &c., a much smaller killing circle 
will suit him than if his aim is likely to be a foot or two at 
least from the proper direction. Hence, while it is by general 
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consent fixed that the charge of shot shall be as nearly as may 
be concentrated within a thirty-inch circle at forty yards in 
guns used for game by the average sportsman, it is known 
that very good shots can perform well with a smaller circle, 
and that bad ones can do nothing unless it is increased. 
Now, the charge of shot must be limited by the bore of the 
barrel in which it is used, for it is manifest that a 20-bore 
cannot shoot so large a charge as a 12, there being no 
limitation as to weight in either case. Assuming, there- 
fore, that the game to be killed is fixed, the next thing to be 
considered is the proper amount of spread to be given to the 
shot in order to insure its being killed with reasonable cer- 
tainty by the individual about to use the gun. In the 
days of Joseph Manton there is no reason to suppose that 
sportsmen were better shots than they are now, and yet he 
advised his customers to use 20-bores, and even guns of smaller 
calibre. Now before the invention of the ‘‘ choke,” a 20-bore, 
which could put more than 110 pellets of No. 6 shot into a 
30-inch circle at 40 yards, was a rara avis, and yet we know 
by experience at the target, that even with 200 pellets in that 
circle there are always several triangular spaces left bare of 
shot measuring from six to nine inches from angle to angle 
When I first investigated the merits of the “choke bore” 
Mr. W. W. Greener, who brought it to my notice, alleged 
that he could always insure the absence of such spaces, and it 
was not until the matter was tested by experiment, in his 
presence, that he would admit his failure. Now if such large 
spaces, through which a partridge or even a pheasant could 
escape, are left in patterns of 200 to the 30 inch circle, what 
would be their chance with 110 pellets, as in Joe Manton’s 
guns? I believe, however, that the demand for a closer pattern 
now, as compared with his day, depends greatly on the increased 
wildness of game, and that the Joe Manton guns were used 
at a twenty or twenty-five yards range instead of thirty- 
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five or forty, as is now required. In any case the modern 
gun must be regulated at forty yards, and such is always 
done, and by common consent with No. 6 shot, containing 
about 270 pellets to the ounce—or in round numbers 300 
pellets in the charge of 1}oz. generally adopted in the 12- 
bore. ‘Two-thirds of this charge are, therefore, concentrated 
more or less regularly in the 30-inch circle, if the pattern is 
200, the remainder being either so much depressed as to fall 
short of that distance or irregularly scattered outside the 
circle. The usual charge of a 20-bore is $ of an ounce, which 
in No. 6 will only number 2385 pellets ; and, assuming that the 
same proportion will be outside the circle, as in the 12-bore, 
the pattern would be about 155, which is between that of Mr. 
Green’s winning gun in the last trial (150°72) and that of the 
second (183°30), which however, gave much less penetration, 
being shot with only l#drs. of powder against Mr. Green’s 
2drs. Ccteris paribus, therefore, in point of pattern the 
12-bore has greatly the advantage over the 20-bore, while 
in penetration it also holds a superiority, though not to the 
same extent. 

It appears, therefore, that the game-shot, taking into con- 
sideration that with the aid of the choke any pattern up to 
230 or 240 can be obtained, and by smaller bores in proportion 
down to 150 with the 20-bore, has to select that which will best 
suit his own skill and muscular power, and with this he should 
demand a more or less high penetration, according to the par- 
ticular sport for which it is designed. In addition to these 
essentials he will in these days choose a breechloader, loading 
at the muzzle being now quite out of the question. Next he 
will look for safety under all circumstances, handiness in use, 
and freedom from more “ wear and tear” than is compatible 
with it, specially including that arising from the admission of 
water and gas to the action and locks. Lastly, he will 
demand reasonable facility in cleaning and oiling the 


REQUIREMENTS OF THE SPORTSMAN’S GUN. 7 


locks, action, and barrels. These essentials are more or 
less required in the various kinds of sport as we shall presently 
see. 


SECTION I. 
ESSENTIALS FOR THE GUN USED IN THE OPEN. 


Open shooting may be mainly divided into three kinds, 
irrespective of wildfowl shooting—viz.: first, grouse shooting ; 
second, partridge shooting ; and, thirdly, snipe shooting. 

In grouse shooting as much penetration as can be obtained 
is important, because this bird requires to be hard hit before 
he will fall; and, moreover, except very early in the season, 
he is not often shot at much under forty yards. He is also 
a fast flyer, and unless the shooter is a practised hand the 
killing circle should be of full size. But in walking over 
moors after grouse the weight of the gun is a consideration, so 
that it is often expedient to use one of inferior killing power 
which can be carried without fatigue, in preference to one 
which would soon tire the arms and render them incapable of 
taking a steady aim. An ordinary hammered breechloader 
can be loaded and fired twelve times in the minute, and this 
kind of gun will therefore suffice in point of rapidity of load- 
ing, in which it is only slightly excelled by the modern self- 
cocking hammerless gun. There are also very few hedges 
met with, so that a gun provided with a rebounding lock may 
be carried at full cock with safety under ordinary circum- 
stances. Should a hammerless gun be selected, it ought to 
be provided with a safety bolt on the triggers, and also an 
intercepting bolt to lock the tumblers in case the scear is 
jarred out of the bent either in loading the gun or by a fall or 
blow. 
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For partridge shooting a very similar gun is required, but it 
need not be quite so hard a hitter, as this bird is not 80 
tenacious of life as the grouse. Hedges are also much more 
frequent, and it is still more necessary to guard against the 
trigger being accidentally pulled, as well as against the 
scear being jarred out of the bent. The rebounding lock 
provides against these accidents if properly made, but if the 
scear-spring is weak, or the half-cock bent is too shallow, it is 
possible to pull the hammer nearly to full-cock by a twig in 
passing through a hedge, and for it to fall past the half-cock 
bent and explode the cap. Still such an accident is not likely 
to occur, but that it has occurred is stated on reliable authority. 
With regard to hammerless guns, the same precautions are 
necessary as in grouse shooting. 

The snipe is a bird which demands complete control over 
the gun before he can be hit with reasonable certainty, his 
twists being very rapid and eccentric. There is also a good 
deal of fatigue attending on the sport, and, consequently, 
though a large killing circle is prima facie necessary, yet 
there 1s no case in which it is more expedient that the shooter 
should not be overloaded with weight. A strong man will of 
course do best with a 12-bore, but a weak one will probably 
find that though his killing circle is reduced he will bag more 
snipe with a 16 or 20-bore, In other respects the same pre- 
cautions are to be used as in partridge shooting, demanding 
attending to safety bolts, &c. 
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SECTION II. 


Tue DrsipERaTa IN THE GUN FOR PHEASANT BatturEs, AND 
Covert SHOOTING EITHER OF THIS Birp or Woopcocks. 


Pheasants are now so rarely shot over dogs, that it is 
scarcely necessary to allude to the gun required for that kind 
of sport formerly regarded as almost, if not quite, equal to 
shooting in the open. Occasionally the “ spring falls.” of a 
covert are beaten either before or after the other parts are 
driven, but it is seldom that a whole day is given up to 
pheasant shooting, either in spring falls or in the small 
spinneys in which this bird delights to breed and roost until 
driven into the large adjacent coverts, either by nature or art. 
A gun specially constructed for this sport is therefore seldom 
demanded, but if it is, the chief consideration is that the 
barrels shall be somewhat shorter than when wanted for open 
shooting, to avoid overhanging branches which sometimes get 
in the way of the muzzle. Some go so far as to require 
them reduced to twenty-four or twenty-five inches, but the 
average length may be fixed at twenty-eight inches in heu 
of thirty. 

But there is an old-fashioned kind of covert sport which is 
still pursued with as much zest as ever, and which demands a 
gun similar in make to that I have just described. I allude 
to cock-shooting, which hitherto has baffled all attempts at 
modernisation, and requires the same short handy gun as the 
pheasant when pursued in the same way. Short barrels and 
rebounding locks with hammered guns, and similar barrels 
with good safety bolts for hammerless guns, may therefore be 
regarded as desiderata where a special gun for either or both 
of these kinds of covert shooting is required. 
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But for pheasant battues something more is necessary. 
Here rapidity of loading comes to be regarded as a sine qua 
mon, and not only must the battwe gun be a rapid loader, but 
in order that it may have time to cool, a second must be pro- 
vided, which is exchanged for the first when the latter 1s 
discharged, by a servant who is called a “loader,” and after 
every shot a similar exchange from one to the other goes on. 
The first desideratum in this kind of gun is that it shall kill, 
for here each sportsman is competing with several others, and 
unless he kills his birds clean and well, he will not again be 
asked ¢o take part in subsequent battues on the same ground, 
and not only that, but his bad shooting will soon be so 
generally known, that he will be excluded elsewhere. There 
is little walking in this sport, and that little is done with the 
guns on the loader’s arms, so that weight is no object, and 
the 12-bore is almost universally adopted, more or less choked 
to meet the skill of each marksmen. The length of barrels 
may be 380 inches without much chance of any overhanging 
branches interfering with the aim, but many good sportsmen 
prefer barrels of 28 inches for the batiue. Next to killing 
power comes in rapidity of loading, and here the hammerless 
gun has no rival, because it is always cocked while the 
process of opening and closing the action is going on, and 
this saves the time required for cocking in hammered guns. 
But not only is this kind of gun more suited for battues than 
its predecessor and rival in this point, but it is also more safe 
provided that rt has a sufficient bolt to take the place of half- 
cock. Numberless accidents have occurred in letting down 
the hammer from full to half-cock, in consequence of its 
slipping out of hand owing to carelessness, awkwardness, or 
cold, but the safety bolt of the hammerless gun, if properly 
constructed, is not liable to the same danger, and therefore 
is to be regarded as tending to eliminate it. By a sufficient 
safety bolt I mean one which not only bolts the triggers 
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automatically, but also the strikers, either by means of an 
intercepting block or a bolt into the tumbler or striker. I do 
not consider the bolting of the triggers alone sufficient, for 
the simple reason that the gun is always liable to a shock 
while being closed, as well as to blows and falls by which 
it is possible to jar the scear out of the bent in the tumbler, 
and thereby produce a discharge while in the hands of the 
loader—the shot probably going into his master’s body. There 
are also intercepting bolts which are dangerous from being 
liable to give a blow when let down, after having so far 
proved their efficiency. ‘lhat is to say, the trigger has been 
pulled while the bolt was at ‘‘safety,’’ and the intercepting 
bolt has caught the tumbler and arrested the blow. The 
shooter is of course vexed at the contretemps, and in his 
hurry pushes the bolt to the position for firing, by which 
the striker is let down on the cap, and in this way an 
explosion has frequently taken place. A_ safety bolt, 
therefore, to be, in my opinion, sufficient, must not only 
intercept the tumbler in such a way that it cannot be after- 
wards let down, but must also bolt the triggers, for when they 
are thus bolted it is never called into action unless the scear 
has been jarred out of bent. Moreover, in a gun thus pro- 
vided, if the shooter has attempted to pull the trigger while 
at ‘“‘safety,” there is no necessity for opening the action to 
recock the gun, as is the case when an intercepting bolt is 
relied on without the trigger bolt. 


SECTION ITI. 
THE GUN REQUIRED FoR Drivina. 


For driving, whether of grouse or partridges, a very hard- 
hitting gun must be selected, as both of these birds come at a 
great pace towards the shooter in ambush and must be met 
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by shot travelling with proportionate velocity if good work 
is to be done, for with a low one the shooter has to make a 
greater allowance, which increases the difficulty of taking a 
correct aim. Weight is not of much consequence in this 
kind of shooting any more than in the battue; indeed, many 
good shots prefer a moderately heavy to a light gun for 
driving, and a 12-bore of 74lb. weight is selected on the 
average. As to the choice between hammered and hammer- 
less guns it is quite a matter of fancy; but, like the battue, 
in driving, a loader with a second gun is always provided, so 
that the precautions against an accidental discharge necessary 
in the one case are applicable to the other. 


SECTION IV. 
Tue Pigkon GUN AND ITs ESSENTIALS. 


The same gun which is suited to battwe shooting and 
driving is also required for this kind of sport; but, as the gun 
is not handed to the shooter in haste by the loader, there is 
not as much danger of an accidental discharge while loading, 
and the demand for an intercepting bolt, if a hammerless gun 
is used, is not quite so imperative. Indeed it has so often 
happened that a safety bolt has been locked at the time of 
** pulling,” and the bird thereby lost, that I can excuse the 
demand which has so often been made for a gun without any 
bolt at all, though manifestly it is not justifiable. For a 
moment’s consideration must satisfy every impartial person 
that the pigeon shooter who is so nervous that he cannot 
depend on himself to unbolt his gun when he goes to his 
distance, has no business in such a competition, either on the 
score of his own chance of success or on that connected with 
the safety of his friends. If he is so flurried as to be beyond 
control, no one near him is safe when he has a gun in his 
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hand, and he is far better at home ; while, if he is not flurried, 
he will soon learn to look at his bolt before he cries “ pull.” 
Having thus carefully investigated the desiderata in the 
gun as used in the above varieties of sport, I shall next 
consider the best means of testing guns, first as regards 
safety by means of what is called “ proof,’ and next for 
performances by shooting them at the target, which in a 
few hours will give more reliable information as to their 
respective merits than a whole season’s trial in the field. 


CHAPTER III. 
TRIALS OF THE GUN. 


SECTION I. 
TRIAL OF SAFETY BY WHAT IS CALLED “ PRoor.” 


Ur to the year 1868 two companies controlled the sale of 
guns in England, one of which (“The London”) had 
obtained a royal charter in 1637, the other (‘The Bir- 
mingham’”’) dating from 1813, when they obtained an Act 
of Parliament, which was amended in 1855. This contained 
provisions by which all guns sold in England must be proved 
either in London or Birmingham, but the conditions were 
left to the two companies, and in practice it was found that 
these differed materially, the London proof being the more 
stringent of the two. 

In 1868 an Act was passed in which the same scale of 
proof was laid down for both companies, and since then, 
although there has been a general impression that the 
London proof is the more reliable, there is no foundation 
for that belief. By the 117th section of the above Act, 
“The two companies from time to time, should they deem 
the proof insufficient, or inapplicable, or unsuitable, on 
application to and with the approval of Her Majesty’s 
Principal Secretary of State for the War Department, may 
repeal or alter all or any of the rules and regulations, and 
all or any part of the scales respectively from time to time 
in force under this Act for the proof of small arms; and 
acting under it they have, since the introduction of “choke 
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boring” (viz., in 1875), substituted No. 6 soft shot for ball 
in proving barrels so bored, the charge being of the same 
weight as the ball. The marks denoting this proof differ 
from those for cylinders as follows: The letters and numbers 
denoting the gauge shall be B, followed by the figures 
denoting the diameter of the bore at the widest part of its 
breech end, in front of the chamber; and M, followed by 
the figures denoting the diameter of the bore at the muzzle. 
These letters and figures are to be followed by the words 
“choke”? or “not for ball,” according to the kind of 
choking, and preceded by the same stamps for the respective 
companies as are used for cylinders. With this exception 
the Act as passed in 1868 (31 & 32 Vict. c. cxili.) remains in 
force. 

The Act itself mainly consists of sections relating to the 
management of the two companies, which are of little interest 
to the general reader, with the exception of the following: 

Section 110 enacts that— 

Every double barrel provisionally proved according to the recited 
Act or this Act, and at any time thereafter reduced in strength in 
any progressive stage of the manufacture thereof, shall for the 
purposes of this Act be deemed an unproved barrel, except for the 
purpose of receiving and until it shall have received the definitive 
proof. 


The intention here is that after proof no reduction of 
strength shall be made; but as the stamp is only on the 
breech, and there only on one side, it 1s impossible to prevent 
the practice, which is very frequent, of cutting away more or 
less of one side of each barrel where it comes in contact with 
its fellow, and still further reducing its strength by boring a 
hole between the two for the extractor. To lessen the weight 
also, which is a very common desideratum with purchasers, the 
barrels between the breech and muzzle are filed down, and 
this often to such an extent as to make them absolutely 
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dangerous, even with ordinary charges. This ought to be 
prevented by some means, at all events as far as the definitive 
proof is concerned, after which no reduction of weight should 
under any circumstances be allowed; and here the addition of 
stamped figures denoting the weight of the barrels as proved 
would be sufficient, but I do not well see it is possible to apply 
this plan to the provisional proof mark which is affixed to each 
barrel singly, for there is afterwards a necessary reduction in 
putting them together and cutting away part of the metal for 
“the lump,” while there is an addition of the rib and solder 
necessary for uniting them. A stamp at various definite 
points of the barrels, giving the external and internal 
diameters at those points, has been suggested, but the barrels 
are too thin, except at their breech ends, to bear such a process, 
and it is therefore quite out of the question. Moreover, the 
definitive proof is quite sufficient to provide for safety if the 
barrels remain intact, and I should be quite satisfied with a 
stamp denoting the exact weight as proved. The same 
remark applies also to the action, which is only stamped on 
the part where it meets the stamps on the barrels, and may be 
afterwards reduced in any other part, and no doubt such 
reduction is often done. The addition of figures denoting the 
weight of this part of the gun, which should be carefully 
defined by the companies, would meet the difficulty in the 
same way as with the barrels, and would greatly add to the 
efficiency of the proof. At present several ounces may be 
taken away from the barrels and action after definitive proof 
without detection, although no doubt a skilled “ viewer” will 
suspect that the fraud has been committed. 

Sections 111 and 112 are also intended to prevent the above 
frauds, but they are wholly inoperative, as it is easy to effect 
the reduction without touching the proof marks. 


111. If any barrel which shall be marked as proved under the 
recited Act or this Act shall by any process of manufacture, or by 
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any other means whatsoever other than the user and wear and 
tear thereof, be unduly reduced in substance or strength so as that 
the mark thereon does not duly represent the proof which if then 
duly proved it would bear, every such barrel shall for the purposes 
of this Act be deemed an unproved barrel. 


112. Except as hereinafter provided with respect to the removal 
of provisional proof marks or converted barrels, if any barrel 
marked as proved under the recited Act or this Act have at any 
time the mark of such proof removed therefrom or altered, or so 
defaced as not to be distinguishable, or cut, severed, or removed 
from such barrel in any process of manufacture, or by any other 
means whatsoever other than the user and wear and tear thereof, 
every such barrel shall for the purposes of this Act be deemed an 
unproved barrel. 


Section 132 has reference to barrels of foreign manufacture, 
and enacts that— 


Every barrel of foreign manufacture, having duly and lawfully 
impressed thereon the due and proper mark, sign, or character 
indicative of the due proof thereof at any foreign proof house, the 
marks whereof shall be entered in and correspond with the register 
of foreign proof marks kept at the proof house of either of the two 
companies, shall be exempted from the provisions of this Act: Pro- 
vided always, that if any barrel so exempted shall on any part 
thereof, or on any part of any small arm into which it is made up, 
be stamped or marked with any mark, name, sign, or character 
indicating or purporting to indicate that such barrel or small arm, 
or any part thereof respectively, is of English manufacture, or 
shall bear the name of any English maker or dealer, or of any person, 
partnership, or company carrying on in England the business of a 
maker of or dealer in small arms or barrels, such barrel shall for 
the purposes of this Act be deemed an unproved barrel of English 
manufacture. 


Thus, when, as is often the case, Belgian barrels are used 
by English gunmakers, the Belgian proof mark will not be 
sufficient, and the barrels must be again proved in this 
country. 

The following schedule is attached to the Act, by which the 
state of barrels, &c., precedent to proof is defined, and also 
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the various charges for the several gauges. At page 15 I 
have referred to the alteration necessary for choke-bored 
barrels :— 


SCHEDULE B. 


Runes AND REGULATIONS AND SCALES APPLICABLE TO THE 
Proor oF SMALL ARMS. 


Classification of Small Armes. 
First Crass.—Comprising single-barrelled military arms of 
smooth bore, not being breechloaders or revolvers. 


Seconp Ciass.—Comprising double-barrelled military arms of 
smooth bore and rifled arms of every description, whether of one 
or more barrels, or constructed of plain or twisted iron, not being 
breechloaders or revolvers. 

Tuirp Ciass.—Comprising every description of single-barrelled 
birding and fowling pieces for firmg small shot, and also those 
known by the names of Danish, Dutch, Carolina, and Spanish, not 
being breechloaders or revolvers. 

FourtH Cuass.—Comprising every description of double- 
barrelled birding and fowling pieces for firing small shot, and 
breechloading small arms of every description and system, not 
being revolvers. 

Firth Cxiass.—Comprising revolving small arms of every 
description and system. 

Rule of Proof. 

The gunpowder used shall be of equal quality and strength with 
that which is now used or from time to time shall hereafter be 
used by Her Majesty’s War Department. 

The bullets used shall be of lead, and of the size and weight 
prescribed by the respective scales for proof; in shape, except 
bullets used for rifled arms, they shall be spherical, cylindrical, or 
conical. 

The wads used, except wads used for rifled arms, shall be of 
felt, or cork, or paper, and shall not exceed in thickness the length 
of one diameter of the bore, one wad to be placed over the powder 
and the other over the builet. 

As to rifled arms of every description, the quantity of powder 
used for the first proof shall be three hundred per cent. and for 
the second proof two hundred per cent. of the service charge. The 
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bullets used shall be flattened projectiles of lead, and cylindrical, 
calculated on the specific gravity of lead being 11°352, and for the 
first and second proof they shall be one hundred and thirty-five 
per cent. of the service weight. The wads used shall be of solid 
felt or cork, and shall be in thickness the length of one diameter 
of the bore, one wad to be placed over the powder and the other 
over the bullet. 

Barrels for arms of the second and fourth classes shall be proved 
provisionally and definitely, or, at the request in writing of the 
person or persons sending the barrels for proof, shall be proved 
once only, in which case such barrels shall be sent in the state for 
definite proof, but shall be proved according to the scale of pro- 
visional proof, and shall be marked with a special mark denoting 
that such barrels have been proved in the definitive state according 
to the scale for provisional proof; and, subject as hereinafter 
mentioned, barrels for all other arms shall be proved once 
definitively ; but nevertheless the scale used for proving such 
barrels for arms of the third class as have the diameter of the 
bore in every part one inch and a quarter or upwards shall be 
the provisional scale. 

It shall be sufficient from time to time to prove all breechloading 
military barrels in the same manner as breechloading military 
barrels made for the use of Her Majestv’s Forces, and with the 
saine weight of gunpowder and the same description of cartridge 
as are now used or from time to time shall hereafter be used in the 
proof of similar barrels at the Government factory at Enfield. 

As to any military barrel made for the use of Her Majesty’s 
Forces, or for the late Honourable East India Company. which has 
ceased to belong to Her Majesty, but which bears, in addition to a 
proof mark authorised by Her Mayjesty’s War Department, the 
letter O struck (prior to such cesser’ over or upon the broad 
arrow or some part thereof by the said War Department, it shall, 
if it be a rifled barrel be proved with definitive proof, or if it be a 
smooth bore barrel with half the charge of powder, but with 
the same weight of bullet which would be applicable to the proof 
thereof if such barrel were an unproved barrel under this Act, and 
after either such proof such barrel shall be marked as proved 
definitively ; and as to any military barrel made for the use of Her 
Majesty’s Forces, or for the late Honourable East India Company, 
which has ceased to belong to Her Majesty, and which does not 
bear, in addition to a proof mark authorised by Her Mayjesty’s 


c 2 


20 THE MODERN SPORTSMAN’S GUN AND RIFLE. 








War Department, the letter O or the letter S struck (prior to such 
cesser) over or upon the broad arrow or some part thereof by that 
department, it shall (whether it shall or shall not bear a proof 
mark authorised by that department) be lable to proof as an 
unproved according to its classification under this Act. 


Conditions precedent to Proof. 


Barrels for arms of the first class shall not be qualified for 
proof until they shall be in a fit and proper state for setting up, 
and the thread of the screws sound and full. 

Barrels for arms of the third class shall not be qualified for 
proof until they shall be in a fit and proper state for setting up, 
with the squares set off looped, and the proper breeches in the 
thread of the screws sound and full: and all barrels lumped for 
percussioning shall be proved through the nipple with the proper 
pins or plugs in. 

Barrels for arms of the second and fourth classes : 

For provisional proof:—If of plain metal, shall be bored and 
ground having plugs attached, with touch-holes drilled in the plugs 
of a diameter not exceeding one sixteenth of an inch. Notches in 
the plugs, instead of drilled touch-holes, shall disqualify for proof. 
If of twisted metal, they shall be fine-bored, and struck up with 
proving plugs attached, and touch-holes drilled, as in the case of 
plain metal barrels. 

For definitive proof—The barrels, whether of plain or twisted 
metal, shall be smoothed in the finished state with the breeches 
in the percussioned state, huts filed up, bars of barrels intended 
for bar locks properly filed up on the top and bottom sides, the top 
and bottom ribs of double barrels shall be rough struck up, pipes, 
loops, and stoppers, on the proper breeches in the thread of the 
screws sound and full, and all rifle barrels shall be rifled. 

Barrels for breechloading arms, all which are subject to pro- 
visional proof and to definite proof, shall receive the latter proof 
after the breechloading action is attached and complete. 


Marks of Proof. 


The marks denoting definite proof shall be the proof and view 
marks now used by the two companies respectively; (that is to 


As to the Gunmakers Company: The letters G P interlaced in a 
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cypher surmounted by a crown, and the view mark being the letter 
V surmounted by a crown (videlicit,) 


V 


As to the Guardians: Two sceptres crossed, a crown in the top 
angle formed by the crossing of the sceptres, the letter B in the 
proper right angle, the letter C in the proper left angle, and the 
letter P in the lower angle; and the view mark being two sceptres 
crossed, a crown in the top angle formed by the crossing of the 
sceptres, and the lower angle the letter V; (videlicit,) 








The marks denoting provisional proof shall be as follows: 
As to the Gunmakers Company: The letters G P interlaced in a 
cypher surmounted by a lion rampant; (videlicit,) 


GP 


As to the Guardians: The letters B P interlaced in a cypher 
surmounted by a crown; (videlicet,) 


ay 





op 


The marks denoting provisional proof of barrels proved in the 
state for definite proof shall be as follows : 

As to the Gunmakers Company: The letters V G P interlaced 
in a cypher surmounted by a lion rampant; (videlicet,) 
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Ky : 


As to the Guardians: The letters V B P interlaced in a cypher 
surmounted by a crown; (videlicet,) 





O) 


Mode of affixing Proof Marks. 

On arms of the first, third, and fifth classes the definitive } roof 
mark and view mark shall be impressed at the breech end of the 
barrel, and if the barrel be constructed with a patent breech or 
with revolving cylinders or chambers, the view mark shall be also 
impressed upon the breech, or upon every cylinder or chamber, if 
more than one, with which the barrel is connected. 

On arms of the second and fourth classes proved provisionally 
and definitively the provisional proof mark shall be impressed at 
the breech end of the barrel, and the definitive proof mark and view 
mark shall be impressed upon the barrel above the provisional 
proof mark; and if the barrel be constructed with a patent breech, 
or with a breechloading action, or with breech blocks or chambers, 
the view mark shall be also impressed upon the breech or breech- 
loading action, or upon each of the breech blocks or chambers, if 
more than one, with which the barrel is connected. 

On arms of the second and fourth classes proved provisionally in 
the state for definitive proof the proof mark shall be impressed at 
the breech end of the barrel, and if the barrel be constructed with 
a patent breech, or with a breechloading action, or with breech 
blocks or chambers, shall be also impressed upon the breech or 
breechloading action, or upon each of the breech blocks or 
chambers, if more than one, with which the barrel is connected. 

On all barrels the gauge size of the barrel shall be struck at the 
definitive proof. 


TRIALS OF THE GUN. 


SCALE FOR PROOF OF RIFLED SMALL ARMS OF 
EVERY DESORIPTION. | 
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Number] Diame- 


of ter of 
Gauge, | Bore 
inches 
20 615 
610 
21 605 
“600 
22 *596 
‘590 
23 587 
580 
24 579 
Regula- 
tion 577 
bore. 
25 ‘571 
‘570 
26 563 | 
*560 
27 556 
‘28 *550 
29 543 
540 
30 587 
31 531 
*530 
32 "526 
33 *520 
34 515 
35 *510 
86 506 
37 501 
500 
38 °497 
39 *492 
*490 
40 *488 
41 484 
42 480 
43 “476 
44 473 
470 
45 *469 
46 466 
47 463 
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48 459 
49 456 
50 *453 
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*560 
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‘975 
‘978 
"980 
985 
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995 
‘999 
1012 
1°015 
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1:043 | 


1-047 
1:074 
1-086 
1:108 
1128 
1:158 
1171 
1°185 
1-218 
1°218 
1-237 
1/267 
1-293 
1°319 
1°341 
1°369 
1375 
1°392 
1°422 
1-484 
1-446 
1-471 
1:497 
1°523 
1°544 
1564 
1:571 
1-592 
1°614 
1-636 
1-644 
1666 
1-689 














Bullet for Proof. Charge of powder for Service Oharge. 
Ratio of 7 | . 
Length 

Length. to Dia- Weight.| First Proof. ‘Second Proof; Powder. Bal! 


meter. 


[| 7 }~ + + 


grains. |grs.| oz. drs. | grs.| oz. drs. | grs.| oz. drs. |grains 
21) 70 24 584 

















1-688 | 779-2 0 72/141) 0 53 0 

1657 | 7685 | 211] 0 7% | 141] 0 53] 70) 0 23] 576 
1676 | 757-1 | 210) 0 7$/| 140] 0 5 | 70} 0 2B] 568 
1-698 | 7480 | 209} 0 7% | 140; 0 5 70; O 24 561 
1-715 | 739-9 | 209} 0 72) 139| 0 5 | 70} 0 23) 555 
1:746 | 729-7 | 208} 0 73/139] 0 5 | 69/ 0 23] 6547 
1-762 | 725-0; 207) 0 74 | 138] 0 69| 0 2h) 544 
1-808 | 716-4 | 205) 0 74 | 187} 0 5 | 68} 0 23 | 587 
1816 | 716-0 | 205) 0 73/137] 0 5 | 68] 0 23} 587 
1:833 715-0 | 205 0 74/1871 0 5 | 68) 0 4 536 
1:893 | 715-0 | 205) 0 74 | 187) 0 5 | 68} 0 23) 536 
1304 | 715-0 | 205) 0 73 | 137/ 0 5 | 68] 0 2h: 536 
1:978 | 715-0 | 205| 0 73/137] 0 5 | 68] 0 24! 586 
2012 | 715-0 | 205! 0 73 | 137/ 0 5 | 68] 0 24 | 536 
2:057 | 715-0 | 205] 0 73/137) 0 5 ' 68 0 2h! 536 
2-128 715-0 | 205 0 74 | 1387) 0 & | 68 O 28| 586 
2-214 | 715-0 | 205) 0 73 | 137] 0 5 , 68 0 2 ' 536 
2-253 | 715-0 | 205) 0 74] 187/ 0 5 68| 0 23! 586 
2-292 | 715-0 | 205) 0 74 | 1387) 0 5 ' 68] 0 24 | 536 
2-374 | 715-0 | 2051 0 74/187] 0 5 68; 0 2° 586 
2:388 | 715-0 | 205] 0 72) 187| 0 5 68] 0 2 536 
2-445 | 715-0 | 205] 0 74 | 187] 0 5 ° 68} O 24/ 536 
2534 | 7150 | 205] 0 731187] 0 5 68] 0 23) 536 
2612 | 715°0 | 205, 0 74/157) 0 5 68} 0 24° 536 
2692 | 7150: 2051 0 7% | 137; 0 5 68 O 24' 586 
2759 | 7150 205} 0 734] 137) 0 & 68} 0 2) 536 
2846 | 7150 | 205 0 74/187] 0 5 | 68] 0 2! 536 
2-864 | 715-0, 205! 0 74) 137| 0 5 | G8| 0 24 | 536 
2918 | 7150 | 205) 0 73) 137| 0 5 | 68} 0 2] bas 
3012 | 7150 205 0 7§| 137] 0 5 | 68} 0 23] 6536 
3051 | 7150 | 205] 0 7$ {| 137/ 0 5 | 68] O 24) 536 
3090 | 7150 ' 205} 0 73] 187} 0 5 | 68} 0 23| 536 
3171 | 7150 205} 0 74 | 187; 0 5 | 681 0 23] 636 
3-254 | 7150, 205] 0 74 {| 137; 0 5 | 68| O 22] 536 
3°341 | 715-0 , 205} 0 74 | 137) 0 5& | 68} 0 23] 526 
3-407 | 7150 | 205} 0 74/187] 0 & | 68 0 23] 536 
8476 | 7150 | 205} 0 74! 187) 0 5 | 68) 0 23| 886 
8-499 | 715-0 | 205] 0 74 | 187] 0 5 | 68} 0 23] 536 
3:570 | 7150 | 205, 0 74 | 187] 0 5 | 68 O 23] 586 
3-643 | 715-0 | 205} 0 741187) 0 5 | 68} O 23| 336 
3-718 | 715-0 | 205] 0 7% | 137] 0 5 | 68} 0 23] 536 
8:744 | 715-0 | 205} 0 7% | 187] 0 5 | 68 O 21. 526 
3822 | 715-0 | 205} 0 74 | 187; 0 & | 68] 0 23| 538 
3-902 | 7150 | 205 0 73/187] 0 5 | 68| 0 28] 536 


Number! Diame- 
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Bullet for Proof. 


























Charge of powder for | Service Charge. 


25 








of ter of Ratio of 
Gauge.) Bore. | Diame-| rengen| Length | weight,| Firat Proof. |Second Proof} Powder. | Ball. 
meter. 
‘ inches. | inches. | inches. grains. | grs.| oz. drs. | grs.| oz. drs. GTS. | oz. drs. grains 
ryote 451 { -431 | 1-705 | 3-956 | 7150; 205] 0 7411387; 0 5 | 68 0 2 | 536 
5105 | 450 | 430 | 1-711 | 3-978 | 714-1 | 205, 0 74] 187; 0 5 | 68 O 23] 536 
5461) -440) -420|] 1-757 | 4183] 699-6 | 203 0 74/135] 0 5 | 68] 0 221 595 
58:50 | 430 | -410| 1:781 | 4344 | 675-8 | 198) 0 73 | 132) 0 4% | 661 0 22} 507 
62:78 420; 400 | 1:786) 4465 | 6451) 191; 0 7 | 127) 0 48 | 64. 0 24 484 
6749 | ALO | 390 | 1781 | $567 | 611-5 | 183} 0 68 | 122} 0 42: 61 0 wet 459 
7268 | 400 | -3RO | 1769 | 4654 | 5766 | 174) 0 6} | 116) 0 43) 58 0 2 | 482 
78-41 =~ ‘370 | 1749 | 4-728 | 5405 165) 0 6 | 110) O 4 2 02 405 
64:77 | +380 | -3860| 1:724| 4790] 5044) 155) 0 53] 103} 0 33) 52) 0 2 378 
ours! 370 | -350 | 1-695 | 4-n43 | 468-7 | 145 0 53) 97; 0 34048! 0 1g] B52 
ov-70 | 360 | +340 baie 4890 434-0 | 136) 0 5 | a 0 3! 45 0 12 | 325 
1x49! -350 | “880 me 4-930 | 400-0 126 0 43 | 84) 0 3 | 42 0 Ly) 300 
11835 “340 320 | 1587 | 4-960 | 366-8 117, 0 44 | 78; 0 23 39 0 Ib) 205 
129-43 | 30 310 | 1543 | 4978 | 334-7 ' 108 0 4 | 72; 0 231 36 0 1p 5 
141-95 “820 “300 | 1497 | 4-990 | 30412 99 0 3h] 66, 0 24) 33 O 12 228 
15614 | 310 | 290 | 1449 | 4997 | 2751 90; 0 33; 60! 0 2: 30 0 1 206 
172-28 | "300 “280 | 1400 5000 | 247-8 , 82 03 | 5 02! % 01 186 





Thus far the Act apples to gun barrels of all descriptions 
generally, and in its table of proof charges to rifles in 
particular, and as far as the latter are concerned, it remains in 
the same state up to the present day. But in reference to 
shot guns on the introduction of the choke-bore in 1870, 
the London Gunmaker’s Company and the Birmingham 
Guardians, pursuant to sect. 117 of the Gun Barrel Proof 
Act, made the following new regulations which have since 
that time been enforced : 


PART I.—AS TO CHOKE-BORED BARRELS. 
DEFINITIONS. 


1. In the construction of these presents, the following words and 
expressions have the following meanings, to wit, “Choke-bored 
barrels” means barrels whereof the diameter of the bore at the 
muzzle is less than the diameter of the bore at some point behind 
the muzzle, other than the chamber or recess which contains the 
cartridge. “The charge of shot’? means the aggregate quantity 
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of shot to be used for the definitive proof of one choke-bored 
barrel. 


CLASSIFICATION. 


2. To the “ classification of small arms,” contained in Schedule B 
to the said Act, shall be added a sixth class, comprising small 
arms having choke-bored barrels. 

3. The “third class” and the “fourth class” respectively, 
mentioned in the said Schedule B., shall henceforth comprise the 
several and respective classes or description of such arms therein 
mentioned, except such small arms as shall be constructed with 
one or more choke-bored barrels. . 

4. Any small arm having one or more of its barrels choke- 

bored, and having any cther barrel or barrels, shall, in respect of 
its choke-bored barrel or barrels, be deemed to belong to the sixth 
class, and, in respect of its other barrel or barrels, to its proper 
class, under said Schedule B. 


Rvuxe or PrRoor. 


5. For the definitive proof of choke-bored barrels, shot shall be 
used instead of bullets. The shot used shall be of lead, and of the 
size and description known in the gun trade as soft shot—size 
Number 6. The charge of shot shall be, in the aggregate, of the 
weight prescribed as the weight of the bullet for proof, by the 
scale set forth in Schedule B., called ‘Scale for proof of small 
arms of every description except rifled small arms,” taking the 
diameter of the bore of the barrel at its widest part, exclusive of 
the chamber or recess containing the cartridge. 

6. The wads used shall be placed, one over the powder, and the 
other over the charge of shot. 

7. Barrels for arms of the sixth class shall be proved provisionally 
and definitively, and nothing in these presents contained shall alter 
or affect, or be deemed to alter or affect, the mode of provisional 
proof. 

ConpITIONS PRECEDENT TO PRooF. 

8. The conditions precedent to proof, as to barrels for arms of 
the sixth class, shall be the same as are stated in Schedule B to 
the said Act, with reference to barrels for arms of the second and 
fourth classes, with such addition thereto as hereinafter stated. 

9. If any barrel, not being a choke-bored barrel, after being 
definitely proved and duly marked as so proved, shall be converted 
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into a choke-bored barrel, such barrel, if entitled under section 114 
of the said Act, to be deemed a barrel proved provisionally, shall 
be deemed to have been proved provisionally within the meaning 
of section 7 of the Rule of proof set forth in these presents, but 
shall be liable and shall be subjected to further definitive proof 
according to its class, and in accordance with the same section. 

10. If the converted barrel stands proof, the person or persons 
respectively entitled under the said Act, to impress marks of proof 
on the barrel, shall impress on the barrel a new definitive proof 
mark, denoting the definitive proof of a choke-bored barrel. 

11. If any choke-bored barrel, after being proved and marked 
as proved provisionally, and whether or not it has been proved and 
marked as proved definitively, shall be converted into a barrel that is 
not choke-bored, such barrel, if entitled under section 114 of the 
said Act, to be deemed a barrel proved provisionally, shall be 
deemed to have been proved provisionally, within the meaning of 
section 7 of the Rule of proof set forth in these presents; but such 
barrel shall be liable, and shall be subjected to definitive proof, or, 
as the case may be, to further definitive proof, such proof to be 
according to the class to which the barrel belongs. 

12. If such converted barrel as last mentioned stands proof, the 
person or persons respectively entitled under the said Act to 
impress marks of proof on the barrel shall impress on the barrel a 
fresh definitive proof mark, denoting the definitive proof of a barrel 
not being a choke-bored barrel. 

13. All choke-bored barrels sent for proof to the proof house, or 
any branch proof house, of either of the said two companies, shall 
be accompanied by a statement in writing, signed by or on behalf 
of the owner or owners of such barrels, that they are choke-bored 
barrels, which statement shall be delivered at the proof house, or 
branch proof house, along with the barrels to which it relates, and 
unless such statement be so sent and delivered, no liability shall 
be incurred to the owner or owners of any such barrels, by proving 
the same as if they were not choke-bored. 


PART IL.—AS TO MARKS OF PROOF. 

14. The marks denoting definitive proof of choke-bored barrels 
shall be the proper letter or figure or figures, denoting the gauge 
size of the barrel at its widest part, exclusive of the chamber or 
recess containing the cartridge, followed immediately, except in the 
case hereinafter excepted, by the letter B, and the proper letter or 
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figure or figures denoting the gauge size of the barrel at its 
muzzle, followed immediately by the letter M, which letters or 
ficures denoting the gauge sizes respectively shall be struck at the 
definitive proof; and the proof and view marks now used by the 
said two companies respectively, as described and delineated in 
Schedule B. aforesaid, with the addition of the words ‘“ Not. for 
ball,’ which words shall be struck on the barrel on that side of the 
letters B and M respectively which is nearest to the muzzle. 
(videlicit) : 
As to the Gunmakers’ Company— 


<a-DE ae NOT FOR BALL 


As to the Guardians of the Birmingham Proof House— 


NOT FOR BALL 





The excepted case hereinbefore referred to is that of barrels, the 
bore of which is enlarged immediately behind the muzzle, but of 
which, except such enlargement, and also except the chamber or 
recess containing the cartridge, the bore is not in any part of it, 
larger than at the muzzle. 

As to every such barrel, the word “ Choke” shall be substituted 
for the words ‘“‘ Not for Ball’’ in the proof mark aforesaid, but in 
all other respects the marks denoting definitive proof of choke- 
bored barrels of every description shall be identical. 

15. The marks denoting definitive proof of barrels not being 
choke-bored barrels, shall be the proper letter or figure or figures 
denoting the gauge size of the barrel, which letter or figure or 
figures shall be struck at the definitive proof; and the proof and 
view marks, now used by the said two companies respectively, as 
described and delineated in Schedule B to the said Act. 

16. When any barrel of any small arm, which barrel has been 
proved definitively, or which has been proved in the state for 
definitive proof, but according to the scale for provisional proof, is 
brought to the proof house, or any branch proof house of either 
of the said two companies, to be proved again, definitively, or 
according to the scale for provisional proof, if such barrel upon 
being so proved again does not stand proof, the person or persons 
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respectively who, under the said Act, is or are entitled to impress 
marks of proof on such barrel, shall efface all the existing marks 
or definitive proof therefrom. 


It is clear from sect. 111 that no one has a right to enlarge 
the bore of a barrel beyond the diameter of the next gauge, 
that is to say, in the case of a 13-bore (‘710in.) it must not 
be enlarged to a 12-bore (°729in.). Unfortunately the size of the 
chambers is not stamped, so that there is nothing to prevent 
them from being enlarged to any extent, which is a most 
dangerous but common practice, owing to the variations in 
the sizes of cartridge cases by different makers, which is to the 
extent of about ‘010in. During the months of September and 
October, 1882, a correspondence on this subject of reboring 
barrels or bushing chambers to meet the change in the 
diameters of brass cartridge cases has been going on in the 
field, which has led to the following notice being given : 


WHEREAS it has been brought to the notice of the Gunmakers’ 
Company, London, that the Barrels of Sporting Guns, already 
proved to a certain scale of proof, are often bored out to suit other 
descriptions of cartridge, or the chambers enlarged for bushing, 
by which the barrels are weakened and the existing proof rendered 
incorrect. Notice is hereby given, that under the Gun Barrel 
Proof Act such weakening of the barrel is illegal and dangerous 
to the public safety, and this company WILL TAKE LEGAL 
PROCEEDINGS in all cases of such weakening of barrels. And 
the scale of proof being thereby altered, such barrels will require 
to be again proved, according to the size of the bore of the barrel 
as ultered. By order, 


JOHN RUTTERFORD, Clerk. 


with a request from the Proof-master to have the attention of 
the readers of the Field called to it, which request, of course, 
was complied with, the following editorial remarks being 
appended by myself: 


Unfortunately, the Act, as it now stands will not, in our opinion, 
enable the company to enforce a penalty for enlarging the chamber 
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without re-proof. No record is made by any proof mark of the 
size of the chamber when proof is taken, and therefore it cannot be 
shown that it has subsequently been enlarged. The gauge at the 
so-called “breech” is taken at about 3in. from the real breech, 
that is to say, at that distance from the base of the chamber; and 
there is no other stamp indicating the diameter of that end of the 
barrel. Thus in the stamp of a choked barrel, the B 12 means the 
diameter at the distance indicated above, M 14 meaning that of 
the muzzle. Now, supposing bushing to be carried out, as is now 

done by Mr. Jones, Messrs. Bland, and others, according to the 

plan which we have considered to be safe and legal—the gauge at 

B remains unaltered, and no penalty can, as we think, be legally 

enforced. But we should hail an alteration in the law which would 

prevent all tampering with the chamber after proof, even if it also 

prevented bushing ; which, after all, is only a makeshift likely to be 

adopted by those who cannot afford to pay the difference between its 

cost and that of new barrels, for an experiment—as, after all that 

has yet been done, it must still be considered. No one who can spare 

the few pounds which are here involved would hesitate in preferring 

a new pair of barrels, since he would then have his choice of paper and 

brass for his cartridge cases ; and this specially so if a really good 

new pair can be obtained jfor the price charged in Birmingham by 

Mr. Ford and others, viz., 6 guineas. When, however, as was the 

case with our friend who originally consulted us, a London 

gunmaker asks 20 guineas for a new pair, we are not surprised 

that some hesitation should be felt, and that a clever amateur 

should save this heavy tax on his purse by doing the work himself, 

or by resorting to so efficient a gunmaker as Mr. Jones. 

We would, therefore, urge on the Gunmakers’ Company of 
London, as well as on the Birmingham Guardians, that they at 
once pass a new regulation, pursuant to sect. 117 of the Gun 
Barrel Proof Act, which will really enable them to enforce the 
notice which we publish in our front page. Without this, it is a 
mere brutem fulmen, and will practically have no effect—as far as 
the chambers are concerned. It will, however, compel Mr. Ford to 
reprove the barrels he rebores, and this is all that we have 
contended for. We have not the shghtest desire to prevent him 
or any other barrel maker from making any alteration he pleases 
in gun barrels, so long as he does not endanger the lives or limbs 
of his employers. To prevent this,an Act has been passed placing 
great power in the hands of the London and Birmingham Proof- 
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houses, by which, if a loophole exists in their present regulations, 
it may at once be amended ; and, now that their attention is drawn 
to this defect, we have not the slightest doubt that they will carry 
out the object for which they exist. 


In this state the matter is left at the time when these 
additional pages are in the press. 

I cannot resist the desire to recapitulate here the sugges- 
tions which I have made in the preceding pages for the 
greater safety of those using shot guns. First, that the 
barrels be so stamped that they cannot be afterwards reduced, 
which is easily done in the definitive proof by affixing figures 
showing their weight ; secondly, that the chambers be gauged 
and stamped accordingly ; and thirdly, that the weight of the 
actions be also stamped on them so as to prevent a subse- 
quent reduction. If these precautions are taken by the two 
companies who have charge of the matter, many of the 
accidents which we now hear of, would, I think, be avoided. 
The loads used for proof are ample in my opinion, if the guns 
when definitively proved are not afterwards tampered with, but 
at present I fear that many cheap guns are “‘ sweated ” con- 
siderably, and that in the more expensive ones the desire to 
produce light guns leads to the same result. The two com- 
panies must, I think, pass a new regulation to prevent the 
enlargement of the breech to suit the new brass cases, and 
when they are doing this they may readily complete their task. 


The following are the Belgian proof marks, which, however, 
as recited in the Act, have no force in this country. 


Q © 4 


BELGIAN PrRoor Marks, 
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SECTION II. 


TpRIaL OF THE Gun FoR EFFICIENCY BY SHOOTING AT A 
TARGET. 


A variety of plans for testing the efficiency of shot guns 
has been tried during the last thirty or forty years, prior to 
which time most sportsmen were contented to rely on their 
guomakers fur good work. Col. Hawker, whose book on 
shooting, published in 1814, was for the first half of the 
present century the accepted authority on guns, established 
no standard even of pattern, his test for duck guns being 
“twenty sheets of thickest brown paper placed in the middle 
of a sheet of water’ and tested at 90 yards. For smaller 
bores he recommends “ a quire of the thickest brown paper by 
which,”’ he says, “the shooter will know to a certainty both 
the strength and closeness with which the shot is driven; and 
he should remember that the strongest and most regular 
shooting gun is the best, provided it does not throw the shot 
so thin as for a bird to escape between them.” But he does 
not,inform us what the pattern should be, nor does he state 
the number of sheets which should be pierced. After the 
death in 1835 of the celebrated Joe Manton, who was facile 
princeps in the London trade, a keen competition arose among 
his successors, and the abovementioned pad composed of 
brown paper was adopted as a test of penetration by several 
leading gunmakers, and was generally supplied to them by 
Messrs. Pettitt, stationers, of Frith Street, Soho. When, 
therefore, I attempted to settle the claims of the Lefaucheux 
breechloader to compete with the muzzleloader in 1858 by 
means of a public trial under the auspices of the Field news- 
paper, I accepted that test as the only one then in vogue, and 
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the defeat of the new gun both for pattern and penetration 
was the result; which was still further confirmed by another 
contest in the following year in which there were twenty-nine 
competitors, that of 1858 being too limited in numbers to 
form a reliable ground for the settlement of the conflicting 
systems. As the paper pads had generally been supplied to 
the trade by Messrs. Pettitt, I obtained them from the same 
source, and continued their use in the various trials held 
under my management until that of 1879, when, finding that 
the paper varied greatly from year to year, and that the effect 
of shot on pads from the same stock on different days even in 
the same week differed as much as 10 or 15 per cent., I 
determined to try a new plan, and with the aid of Mr. Green, 
of Cheltenham, and Mr. Jones, of Birmingham, effected my 
object, the result being the production of the machine now 
known as the Field force gauge. 

With the Pettitt pads it is true that a rough guess could be 
made as to the power of a gun, but only a very rough one, 
and the test is always open to fraud, for a gunmaker in 
exhibiting it to a customer can readily make the pad record 
more than it otherwise would do, by pressing it open while 
held in the two hands in taking it up to the target. More- 
over, it only pretends to show the penetration of a limited 
number of pellets (at first one, afterwards three), while that 
of the remaining shot hitting the pad, averaging 25 to 30 in 
cylinders, and 40 to 60 in choke bores, 1s entirely neglected. 
It is, of course, possible to count the penetration of every 
pellet striking the pad, and this [ have myself done in many 
instances for experimental purposes, but the task is so trouble- 
some that it is out of the question. Yet the effect of three 
pellets on the game shot at is comparatively unimportant, and 
what is really wanted is a record of the average penetration 
of the central part of the charge which may be taken as about 
10 inches square. It is in this point that according to my 
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judgment the force gauge beats the Pettitt pad, still more 
than in its uniformity, which latter is, however, a most im- 
portant one. Guns will no doubt vary in their performances 
both as to pattern and penetration on different days, being 
apparently affected by the condition of the air as to damp- 
ness and possibly also as to weight, and therefore it is not to 
be expected that because a gun does supremely well in a par- 
ticular trial 1t will always repeat this performance when sub- 
mitted to the same test. Mr. Griffith, the very scientific 
manager of the Schultze powder company, has demonstrated 
by a very clever contrivance, which I shall presently describe, 
that in different guns this superior velocity of some pellets 
over others varies very greatly, though by examining the 
Pettitt pads after shooting at them the fact is patent enough, 
as in many cases the pellet does not even break a single sheet, 
and in others one, two, three, or more up to the number at 
which only three have had that effect. From these varying 
conditions in the two tests it results that they do not always 
agree, and that, while increasing the charge of powder will 
drive, say, 9 per cent. of the pellets in the killing centre of 
10-inches square through more sheets than before, the 
average penetration will not only not be increased, but will 
absolutely fall off. It was known long before 1879 that there 
is a limit to the charge of powder which each gun will bear 
without injury to its performance either in penetration or 
pattern or both, but curiously enough it was not admitted 
that the test as taken from three pellets was not a test of the 
average penetration of the central group; nor is this point as 
yet accepted by all sportsmen and gunmakers, and yet it is a 
most important one, and easily demonstrable either by the 
Pettitt pad or the force gauge. 
No experiment with which I am acquainted has yet shown 
the cause of this difference between the force or velocity of 
the several pellets comprising the charge of small ghot; but 
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one thing is fully demonstrated, viz., that when tested by 
paper, those pellets doing most work are the least altered 
from the spherical shape in which they were placed in the 
gun. But the cause of this variation in deformity is not so 
easily ascertained. My own belief is that it is probably due 
to the greater or less initial pressure made on that part of the 
charge which comes against the cone; and it is borne out 
by the alleged superiority of coarse powder over very fine in 
effecting penetration (though this is denied by some of those 
who have made experiments with a view to settle the question), 
and also by the result of recent trials with brass cases in 
which the cone is abolished. As far as my experience goes, 
No. 6 grain is better than No. 4 for this purpose with most 
guns; but no doubt when a gun is expressly bored for a 
particular powder it may be expected to perform better with 
it than with any other, though even to this rule there have 
been notable exceptions within my own experience, to some of 
which I have drawn the attention of the public. Again, 
there is reason to believe that the paper test favours Schultze 
powder in point of penetration more than the force gauge, 
which accords with the fact that its initial pressure on 
explosion is greater than that of black powder, and pres 
sumably its deforming effect on the shot. Its superior 
effect even on the force gauge 1s, however, sufficient to 
establish its claim in this respect; and it, therefore, need moe 
occasion any surprise that Mr. Griffith accepts the machine 
without mentioning this slight drawback to it, as far as his 
company are concerned. 
Besides the Pettitt pad and the force gauge, thin straw 
cardboard placed in a rack has been tried in America, notably 
in the Chicago trial of 1879, and is considered by Mr. W. W. 
Greener to be the best of the three tests, at all events for 
private trials; his arguments im its favour being based on 
the fact that the results are increased pari passw with the 
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increase of powder charge, though he admits “that the atmo- 
sphere will to some extent cause the resisting power of the 
strawboard to vary; but still,” he says, “all charges fired 
on the same day may be compared (and to be strictly correct 
all guns at any trial should be fired on the same day), so that 
the slight variation in the cardboard is but a bagatelle” It 
is quite true, as I have before remarked, that guns will vary in 
their performances in different states of weather, and therefore 
ought to be tested together at the same time; but surely that 
is no reason for the introduction of another uncertain element 
in their comparison. The sheets of this cardboard are placed 
in a wooden trough, three-quarters of an inch apart, and it is 
found that an average gun will penetrate with one pellet from 
twenty to twenty-five sheets at 40 yards, so that here the 
same objection with regard to the average penetration comes 
into force as with the Pettitt pad, and in a still stronger 
degree if only one pellet is relied on instead of three, as has 
hitherto been the practice. Mr. Jones has, however, so much 
improved on the manufacture ot the force gauge that even 
Mr. Greener now admits its merits, and in the recent trials of 
Kynoch’s cartridge cases, to which I shall hereafter refer, has 
relied solely upon it. 

Having thus briefly alluded to the various plans adopted 
for testing guns as to penetration, I may now allude to 
that for pattern, which for the last fifty years has been 
a circular target, 80 inches in diameter, fixed at 40 yards 
from the gun, which is considered to be best suited for 
the sportsman’s requirements. No one objects to this test 
between guns of the same gauge; but as between large 
and small bores, such as 12 and 20-bores, it no doubt is 
not entirely reliable, inasmuch as the smaller bores will not 
take so large a charge of shot as the 12-bore, and conse- 
quently a greater proportion of it is outside the 30-inch 
circle, and is not in the calculation. However good may be 
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the sportsman’s aim, there are days, and times in every day, 
when he is not dead on his bird, and in that case the larger 
the killing circle the better will be his success; but this 
result is more apparent with the bad shot than with the good. 
Still it must not be lost sight of in comparing the three 
gauges, as I have already remarked in the second chapter. 

I may here observe that many gunmakers, instead of 
counting the pellets striking the target within a prescribed 
30in. circle, fire at a larger area of, say, 4ft. square, and 
then select a circle of 30 inches anywhere within it, each 
taking the centre which will be most favourable to the gun. 
This, called the “selected pattern,”’ is all very well so long as 
they are regulating their guns, because until the barrels are 
properly put together due justice will not otherwise be done 
to each. But when the gun is put into the sportsman’s hands 
no such allowance ought to be made; for, if not properly put 
together, so that the aim of both barrels shall coincide on the 
game spot, it is useless for his purposes. 

The next point to be described is the construction of the 
several tests to which I have alluded above. 

The Pettitt pad is composed of forty thicknesses of brown 
paper, about ten inches square, pressed and stitched together 
at the corners. In the early trials the paper used was what is 
called bagcap, 50Ib. to the ream, but in 1866 it was changed 
to double imperial, 140lb. per ream. At first one pellet only 
was traced, the number of sheets broken by it being recorded. 
This was changed to three pellets in 1875, and, in order to 
make penetration have its due weight as against pattern, the 
number of sheets penetrated was multiplied by six both in 
1866 with one pellet, and in 1875 with three. Thus, supposing 
the pattern of one gun (A) to be 135 and its penetration 30 
sheets, while the pattern of another (B) is 140, with a pene- 
tration of 82 sheets, B would win under the old conditions, 
although only slightly superior in pattern, and yet be beaten in 


34 THE MODERN SPORTSMANS GUN AND RIFLE. 


penetration nearly 10 per cent. Under the new conditions, 
however, A. would have a figure of merit_of 345, against B’s 
302, and this would be really the relative merits of the two 
guns, as nearly as may be. In both cases the figure of merit 
was composed of the recorded pattern added to the pene- 
tration. 

The 1875 trial was instituted with a view to test the powers 
of the choke-bore, then just brought before the public by Mr. 
W.W.Greener. It was clearly proved by it that any desired 
average pattern might be obtained, and therefore it was after- 
wards unnecessary to make the average pattern an element in 
the drawing of the figure of merit. Its defect was then shown 
to be irregularity of shooting, a wild shot of perhaps sixty or 
seventy pellets in the 80-inch circle occurring so frequently as 
to interfere greatly with its utility. As a consequence of this, 
and with a view to enable gunmakers to show what could be 
done in the next trial (that of 1878, which was a trial of powder 
more than of guns), the figure of merit was still founded 
on the penetration of three pellets, multiplied by six, so as to 
serve aS a comparison with previous records in that respect. 
In order to test regularity there was deducted from this 
foundation the difference between the lowest pattern (wild) 
and the average pattern, and also the recoil above 50lb., and 
its variation. Thus, the figure was made up as follows: 





Average penetration x by six... ... te eee BAY 174 
Difference between lowest walter oe average ... say 27 ° 
Recoil above 501b. 0... ww. ee ae nee we BAY §=—-BE 
Difference in recoils... ... 0... 0 46. cee see ee BAY ©=—- 40 
67°50 
Figure of merit ....... 116°50 


Since that time I have discarded the Pettitt pad for the 
reasons already given; but it is still used by many gunmakers 
and private gentlemen, though without the introduction of 
recoil into the figure of merit, which can only be calculated 
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with a machine rest. As, however, the regularity of pattern 
is still an important point, it is well to test the gun in that 
respect, and in comparing two guns of the same bore I should 
always advise that the figure of merit should be composed of 
the penetration less the difference between the lowest pattern 
and the average, which will in fact test the regularity of 
pattern and the penetration; for when the pattern desired 
can always be readily obtained there is no merit in obtaining 
it. But where there is a difficulty in this, as is the case with 
16 and 20-bores, the figure of merit should be made up of 
pattern plus penetration, and here it 1s scarcely necessary to 
make any deduction for irregularity, as since I discovered its 
cause in 1878 excessively wild shots have become almost 
unknown, a8 was demonstrated in the Field Trial of 1879. 
In any case, it is hardly necessary to introduce the recoil. 

The force gauge, which I first introduced to the public as a 
test of what had been long called “ penetration,” in place of 
the Pettitt pad, is a machine which registers automatically 
the effect produced by the blow given by the central pellets 
of a charge on a spiral spring. In order to compare it with 
the pad as nearly as may be, the same area of the 30-inch 
circle was adopted, that is to say, 10 inches square, the pad 
being 104 by 94 inches, which, for the sake of economy in 
cutting up the sheets of paper, was the shape adopted. By 
general consent this is considered to give a correct estimate 
of the central part of the charge, for it is found that the pellets 
striking the outside of the 30-inch circle have much less force 
than those in the centre, if the aim has been true. In a good 
cylinder barrel there are usually from twenty-five to thirty 
pellets striking the 10-inch plate, while a full choke varies 
from fifty to seventy, in the former case being about one-fifth 
of the whole number on the plate, and in the latter from one- 
third to one-fourth. The plate (see a, a in the frontispiece) is 


made of 17-gauge steel turned up at the edges, and having a 
n 2 
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horizontal platform (b) firmly attached to its back and about 
8 inches wide. ‘To allow this plate to give way to the blow of 
the shot, it is suspended by four parallel arms (c, c) to a 
strong frame (d, d, d), which I originally made of wood, but 
which is now a solid piece of cast-iron, as made by Mr. Jones, 
of 75, Bath-street, Birmingham, who undertook to make the 
gauge for general use, and has carried out his task to my 
entire satisfaction. As the platform travels backwards, a 
small friction roller (k) drives the short arm (f) of the 
lever (f, g) backwards, the long arm (g) travelling in the 
opposite direction, but in the proportion of 9 to 1 in point 
of distance, the centre being at h. At the end of the 
long arm is a vulcanite pointer, which travels on a plate of 
white metal, which is coated with black paint immediately 
before each shot. As a consequence of this arrangement, 
when the steel plate is struck, it drives the pointer a certain 
distance on the plate, removing the black paint, and leaving 
a white line as shown in the engraving. In the gauge used 
by me two spiral springs made by Salter arrested this blow, 
one being weaker than the other, and the two being so fixed 
that the strong spring did not come into operation until the 
weaker one had spent its force, but Mr. Jones now effects 
the same purpose with only one spring. At the top of the 
glass plate a scale (/ 7) is fixed, set out on a plan to be 
presently described. | 

Of course it is plain enough that this gauge can be used to 
compare two or more guns fired against one another at any 
fixed time, the one recording the greatest force in proportion 
to the number of pellets striking the plate having manifestly 
the stronger penetration; and if the gauge stapped there it 
would only have the advantage over the Pettitt pad that it 
would record the average penetration of the centre pellets 
varying from 25 to 70, as the case may be, instead of that 
effected by three pellets out of the respective numbers. But 
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by adopting the principle of the falling weight, which is 
known to be invariable in its blow, and applying it to the 
machine, it can be at any time set so as to render it always 
the same. It matters not, as has long been admitted, 
whether the weight falls perpendicularly, or down an inclined 
plane irrespective of friction, the same blow is given when it 
reaches the ground, or any body placed on the ground; and, 
acting on this well-known principle, I attached hammers of 
various weights (as shown at ~) to the frame of the machine, 
exactly one foot above the centre of the steel plate by means 
of a light wooden handle weighing only an ounce; and working 
freely on a central spindle, so that when held up to a hori- 
zontal position and let fall it would give a blow to the steel 
plate of the same force as if it had fallen one foot directly 
downwards. Here, then, was a certain fixed force, which on 
the scale is marked by multiplying the weight in ounces by 
8. Thus, when a 20z. hammer was used, the point opposite 
the end of the white line was set out as 16; when a 4oz. 
hammer was used, 32; an 80z., 64; a 120z., 96, and so on; 
and, for want of a better name, I described these figures 
as representing “force ounces.”’ In the machine used by 
me the hammer heads were of wood, each weighing half 
an ounce less than the supposed weight, to allow for the 
handle which was the same for all. Mr. Jones, how- 
ever, has substituted hammers composed of the metal used 
for chilled shot, and this is no doubt an improvement 
in every respect, the wood having the disadvantage that 
it loses weight by drying. In addition to the above men- 
tioned improvements, Mr. Jones also uses a catch and trigger 
by which the hammers are always let fall from the same 
height and in the same manner. When the machine is once 
constructed on these principles, it is liable to very little 
variation even by carriage or damp, but the 80z. hammer 
should always be used to test it before a trial, and if the 
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effect is not in accordance with the above, the spring is in- 

creased or lowered in force by turning a screw. Lastly, the 

gauge is attached to the front of the usual plate by a clip, and 

protected from the splash of the shot on its outside by 
inclosing it with iron doors, which, however, are not shown 

in the engraving. In the 1879 trial I placed the steel plate 

behind the paper on which the pattern was recorded, but 
Mr. Jones’ machine is fixed bodily in front of the ordinary 
30-inch target, and the steel 10-inch plate is washed with 
whitewash in the same way as the large plate. 

In order to get at the “force”’ of a gun, all that is neces- 

sary therefore is first to ascertain that the machine is correctly 
set, and then to fire a series of twenty-five shots at it, a 
record of each being taken from the scale and also the number 
of pellets striking the plate. Then after each shot dividing 
the whole force by the number of pellets, the force per pellet 
is ascertained. Thus, supposing 50 pellets strike the plate 
and the scale records 102, by adding two noughts to 102 
it 1s made 10,200, and dividing this by 50 we get 2°04 force 
ounces as the average force per pellet. To facilitate the 
calculation, a table was constructed and used at the trial, 
and this of course is sold with the machine, enabling the 
shooter to ascertain at once the force of each shot. 

After the first outlay for this gauge (7/.), no further 
expense is needed, the black paint and whitewash being the 
only materials used. When it is remembered that each 
Pettitt pad costs 6d., and that to get at the true penetration 
of a gun at least a dozen pads must be used, it will readily 
appear that to a gunmaker who really tests his work a great 
saving is effected. ‘There are, however, very few who go to 
any great expense on brown paper, the majority contenting 
themselves with the aspect of the plate in point of. “ splash ;” 
but, though this is some indication of penetration, it is a very 
poor one. A very few first class makers, whose price will 
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afford it, are known to spare no pains in this way, and by 
them no doubt the force gauge will be found very serviceable. 
Gradually, I am told by Mr. Jones, it is finding its way into 
their ranges, and in course of time I believe no sportsman 
will buy a first class gun without having it tested by it. 

In order to prove the fact previously theoretically held that 
the force of the several pellets in a charge varies consider- 
ably, Mr. Griffith, manager of the Schultze Powder Company, 
adapted to the force gauge a little apparatus by which it was 
clearly demonstrated. His plan was described by himself in 
the Field of June 14th, 1879. He says: 


While testing powder for penetration by means of the force 
gauge, I have several times noticed that an increase in charge of 
powder was not followed by increase of penetration as marked by 
the gauge; and at other times a powder known to possess more 
strength than another sample has not scored so well in penetration 
as the weaker sample ; the same thing has very likely been noticed 
by others using the force gauge. To investigate the cause of 
these seemingly contradictory results, I instituted a series of 
experiments ; and, thinking the results may prove interesting, I 
am sending you results of some of the shooting. 

Now, the force marked on the Field force gauge is due to the 
velocity with which the shots strike the plate, as so well explained 
in the letter from your correspondent “'T.” in your issue of May 10. 
But it affects the result very materially whether the flight of 
pellets strike the plate and communicate to it their momentum at 
the same instant, or whether they arrive in detachments, and (as 
the plate held by a spring is ever ready to rebound after the blow) 
waste much of their momentum in overcoming the rebound of the 
spring after the blow from the previous detachment. And this, I 
think, constitutes an important point to be welcomed in the force 
gauge; for, testing by it, wild shots have no chance, and strong 
shots which would probably put several pellets right through a 
forty-five-sheet pad, but leave the remainder sticking in the 
middle, are nowhere with the gauge in comparison with steadily 
propelled charges which reach the plate simultaneously. 

In the letter from T. of May 10, the velocity of the pellets on 
striking the plate is calculated at 592 feet per second for the 
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12-bores. ‘ Experiment” is quoted as making the mean velocity, 
by personal observation, 600 feet per second. By putting the 
force gauge in circuit with a Boulengé chronograph, I have taken 
the exact mean velocities of several loads at 40 yards distance; the 
mean velocities will of course be more than the striking velocity, 
as the pellets are constantly losing momentum. The velocities 
recorded also are the mean velocities of the fastest shot only—.e., 
the one that touches the plate first and breaks contact. To 
estimate the velocities of the succeeding shots by chronographs 
would require extensive appliances not at my command. But it is 
sufficient for the present purpose to take the mean velocity of the 
shots that arrive first at the target; and the average speed from a 
12-bore, with 3 drs. powder and lioz. shot, is about 880 feet per 
second. With steady shooting the penetration given by the force 
gauge corresponds with the velocity; but with wild or scattered 
shooting the penetration falls off considerably from the degree you 
would expect from the registered velocity of that shot. I append 
tables of series of shots of various loads, and powders, and methods 
of loading, giving penetration and velocity produced by same shot 
at same time. I have taken two of each for correction. To take 
some of the examples: Nos. 3 and 4 give higher velocity than 1 
and 2, as you would expect from using $dr. more powder, but they 
do not equal by a long way the penetration of the less charge, 
because the larger charge scatters too much, or sends the shot up 
too unevenly from this gun to score well. Compare 5 and 6 with 
land 2. The finer grain black powder gives stronger shooting 
than the No. 4, as is evidenced by the much higher velocity; but 
the penetration does not mark so high, showing the finer is not so 
suited to the gun. Nos. 7 and 8 give higher in both respects than 
5 and 6, but not so much increase in penetration as in velocity, 
With Schultze’s 22drs. (9 and 10) the shot must have gone up 
quite together to produce the good penetration, though having 
only such comparatively poor velocity. The three couples 18 and 
14, 15 and 16, 17 and 18, represent three methods of turning over 
the case—well turned over, slightly, or not at all. 

It is a well-known fact that velocity with Schultze is increased by 
increasing the turning over up to a certain extent, at the expense of 
getting more scattered shooting. This is borne out entirely by 
these three examples. The well turned-over gives far better 
velocity, but not such good penetration as the not turned-over at 
all; while the slightly turned-over occupy a middle position. 
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(Ergo, to insure steadiness of shooting, don’t turn over too much 
of the case.) The 3idrs.in 17 and 18 give great velocity, and very 
fair penetration; but the penetration is almost equalled by the 
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previous couple with far less velocity. 19 and 20 are loaded for 
hard driving and yield high velocity, but not much penetration in 
comparison. 21 and 22 were purposely loaded to produce wild 
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shots, and show their loading by the high velocity and wretched 
penetration. 7 

To make the action of “ scattered” shots on the plate plain at a 
glance, I fitted up a revolving cylinder marked by a pencil, 
actuated by the pointer arm of the force gauge, so that any vibra- 
tion caused by the successive arrivals of scattered shots might be 
registered ina plain manner. The diagrams produced show the 
effect unmistakably. From a great number of curves produced, I 
have copied out a few characteristic ones. 

The accompanying plans show the apparatus used for making’ 
the curves above alluded to. 

Fig. 1 represents the cylinder and its motive power attached to 
the force gauge, which is bolted on to the target. a is supporting 
beam, carrying the cylinder and the supports to it; B is the 
revolving cylinder, made of polished yew wood; C is the clockwork 
driving the cylinder; D the little fan to regulate speed; EH’ the 
sheet-iron apron in front of all to protect from shot. 

Fig. 2 represents end view of cylinder and marking pencil. The 





Fig. 2. 


pencil of graphite slides in a tube N, and is pressed against the 
cylinder B by a spring o, thus maintaining equal pressure. The 
surface of the cylinder is coated with oil paint, which allows the 
pencil to travel over it without much friction, and marks very 
distinctly. 

Fig. 3 shows reverse side of cylinder (the brass plate of gauge 
is supposed to be removed), JF is the pointer arm carrying 
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the pencil; B the cylinder, on which I have drawn a curve 
as if appears when marked by a shot (m, m, m) in direction of 


arrow. 
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Fig. 4 shows small view of general appearance to front. 


I may mention that the surface of the 
cylinder moved at the rate of about five 
feet per second, and the diagrams are 
reduced to about a quarter size. With 
a more elaborate arrangement it would 
be possible to measure the time between 
the first and last arrivals of pellets at 
the plate by the length of the line 
drawn while the plate is kept in vibra- 
tion by the arrivals in succession. 

Diagram 1 is produced by loading 
such as No. 2 in table; diagram 2 
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by loading such as No. 9; diagram 3 by loading such as No. 16; 
and diagram 4 by loading such as No. 16. These represent 
steady shooting, when the pellets strike on the plate all together, 
and produce a steady run up of the pointer and recoil. Diagrams 





10 


5, 6, 7, and 8 represent shooting with loads such as Nos. 
4,8, 12, and 18 respectively, giving fairly good results, but not 
such penetration as they should, because all the pellets do not 
reach the plate together, and the late arrivals produce the vibratory 
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motion of the marker. Diagrams 9 and 10 represent loads such as 
Nos. 19 and 22 respectively, and are good samples, 9 of rather wild, 
and 10 of very wild shooting. 


12-BORE C.F. GUN FULL CHOKE;; Eley’s green cases; shot chilled No. 6, 
270 to ounce; distance 40 yards; shot from Field gun rest; penetration 
taken by force gauge; velocity by Boulengé chronograph. 
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* Velocity gives the mean velocity for 40 yards, in feet per second. 
+ Nos. 21 and 22 were loaded carelessly, purposely to get as wild shooting as 
I could. 


12-BORE CYLINDER GUN;; shot, cases, wads, distance, and conditions, same 
as with the choke-bore. 
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A comparison of these cylinder shots with the corresponding 
choke shots shows the velocity from the cylinder to be not inferior 
to that from choke-bore—indeed, with Curtis and Harvey’s No. 4 
we get superior velocity with the cylinder; with Schultze the choke 
gives the greater velocity, But the scattered manner in which the 
cylinder shots reach the 10in. plate tells greatly against them in 
“penetration.” Only in one single instance do they equal the 
corresponding choke (No. 26 = 1:96, No. 4 = 1°94). 

As will be anticipated, the curves produced by the cylinder gun 
are far more irregular and more deviating from a steady line than 
the curves produced by a choke gun. The cylinder curves all 
resemble curves 9 and 10; and some are even more uneven in 
appearance than those. Hence a cylinder gun may give to a few 
of the pellets as great a velocity as a choke does, but only to a few 
comparatively—the average falling short by a considerable degree. 
I am, of course, speaking of any ordinary cylinder gun, nothing 
special, but such as would pass as a fairly good shooting gun. 
What a specially prepared cylinder might do remains to be 
proved. 

The last two shots (Nos. 31 and 82) are results of trials made 
with the endeavour to measure the velocity of the slower pellets 
from a cylinder gun. Judging that the lowest pellets in a pattern 
were the ones most likely to be the weakest in penetrative force, I 
adjusted the gauges so as to catch the outermost low pellets of the 
charge on the 10in. plates. The results are that the velocity of 
these weaker ones lags behind that of the central ones of the shot 
by about 140 feet per second, giving only 738 and 717 against 
855 and 871. Owing to the closeness of the choke pattern, it is 
not easy to take the outer shots separately in this way from a choke 
bore. 

Eyeworth Lodge, Lyndhurst. R. W. S. Grirriru. 


This is a very interesting series of experiments not only in 
itself, but as proving the superiority of the force gauge over 
the Pettitt pad to which J have already alluded. 

To make the trial of a gun thoroughly reliable and fit for 
comparison with. previous public trials, the gun should be 
placed in a rest, because otherwise a good deal will depend 
on the skill and strength of the shooter. In 18781 was first 
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enabled to construct such a machine, for up to that time it 
was considered impossible to make both barrels act on the 
same point without altering the rest, because the axis of the 
two converge, the muzzles being put nearer together than 
the breech ends, in order to counteract the yielding of the 
shoulder to the one-sided recoil. With the Whitworth rifle 
rest this deviation 1s not permitted, the slide being rigid ; 
but by giving a certain amount of elasticity to the frame by 
making it of ash wood, and thus imitating the human shoulder, 
I was enabled to obtain a rest which would yield in the same 
manner to the shot, and yet afterwards return to its original 
position. A gun once properly fixed in it can be reloaded 
and fired indefinitely without readjustment, and, as proved by 
experiment, the results will be more favourable to the gun 
than if shot by the most skilful human “regulator.” Its 
construction is as follows: 

A hinged slide (b, b, b), made of mahogany, is fixed in an 
ash frame (a, a, a, a), which is strengthened below by a 
mahogany panel on each side firmly screwed on the outside. 
This ash frame is made of well-seasoned wood, 3 inches by 
2 inches in substance, and securely fixed below to a metal 
wheel-plate, which again is bolted firmly to a strong cross- 
plank, screwed to the floor. This plank again is hinged toa 
longitudinal one, the two assuming the shape of the letter T. 
In the engraving the top of the ash frame is cut away to show 
the slide, but in reality it is continued to make up the square 
on each side. The next thing to be done is to fix the gun 
securely to the slide, which is effected by bolting to it two 
blocks (c,c) of ash, cut away to fit the barrels, against the top 
of which blocks the barrels are confined by the thumb-screw 
(d) acting on a movable padded clip. To prevent the recoil 
driving the gun backwards, a strong leather breech strap 
(j) is carried round the butt-end of the stock (1), and 
tightened by the screw (k), and this strap allows the breech- 
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loader to be opened and loaded without altering the aim. A 
locomotive steam gauge (/) is fixed to the ash frame and to 
the slide by which the amount of recoil is registered, the 
index (which is furnished with a tell-tale slide) being screwed 
up to 50 in order to give initial pressure and consequent 
steadiness of aim. To prevent disturbance after the recoil, a 
double wedge (e, e) is made, by means of indiarubber springs, 
‘ to descend and arrest the slide, which is afterwards hberated 
by means of a long lever acting on a stud projecting below 
it. Lastly, regulating screws raise or depress as well as move 
laterally the whole ash frame, and with it the gun, on the 
wheel-plate by turning the handles, which will be readily 
seen in the engraving. Nothing could possibly act better 
than this machine; but, wood being affected by damp, it 
required from time to time the adjustment of the ash frame to 
the slide to allow it to travel freely, yet not too much so. This 
would be prevented if the framework of the slide were made 
of brass, which need not be very stout, and filled in with wood, 
by which means very little weight would be added. A metal 
cross-piece at each end should connect the two ash frames, 
and then there would be no attention needed to counteract 
the effects of damp. Mr. Jones has undertaken to make 
this rest as well as the force gauge, and he will no doubt 
effect this alteration, and render the rest complete. 

Although I began to test the shot gun publicly in 1858, 
and have since then carned out other trials in 1859, 1866, 
1875, 1876, 1878, and 1879, yet the conditions varied from 
time to time so considerably that it was almost impossible to 
ascertain whether or no any improvement had beer effected 
upon the Joe Manton standard in point of penetration or 
pattern until the introduction of the choke bore in 1874. Up 
to that time every gunmaker admitted that though he could 
increase his pattern up to about 130 or 140 with No. 6 shot in 
the 80-inch circle, it was at the expense of penetration, which 
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was reduced part passu with the improved pattern. Beyond 
an average of 140 no one pretended to be able to go, and as 
far as public performance went the highest recorded average 
was 134, made by Mr Pape in 1866, and that with one barrel 
only, the other making 117. At the same time Mr. W. 
Greener’s highest average was 1242. It is true that in 
private I obtained, some short time afterwards, an average 
pattern of 151 with my own Westley Richards gun in a trial 
of Mr C. Lancaster’s concentrators. This was recorded in 
the Field of 1869, and as Mr. Lancaster was, of course, anxious 
to do justice to his own invention, his corroboration of my 
statement is to be accepted as undeniable. This gun was, 
however, a remarkable one, and with the exception of it, I 
have no proof of any increase of pattern until the 1874-5 
trials when choke-bores were first publicly exhibited in this 
country. In the present day I am assured by several eminent 
gunmakers that they can always obtain a pattern of more 
than 140 with a true cylinder together with average penetra- 
tion, but my experience does not go beyond Mr. Jeffries’ 
pattern of 131°2 in 1875, and that of 139 which I obtained in 
the powder trial of 1878 from a gun made by Mr. Baker, and 
shot with 3jdrs. of Huall’s powder, giving also a fairly good 
penetration, but not so high as with other powders which gave a 
worse pattern. Here, however, the test was with brown 
paper, and it is very possible that with the force gauge the 
result would have been different, the record being of three 
pellets only and not of 30 or thereabout, which the gauge 
would have given. On the whole it may be concluded that 
no great improvement on the plain cylinder barrel has been 
effected since 1866—in point of pattern or penetration; and 
as regards the former, the above results may be accepted 
as a stand-point, viz., an average pattern of 130, with 
140 as an extraordinary one. The penetration of the 
cylinder may be put down as about 24 to 20 sheets of 
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Pettitt’s pads, equivalent to about 1°80 to 1:90 of the force- 
gauge. 

When the “ choke-bore”’ was first tried by me in 1875 the 
Pettitt’s pad was still the test of penetration, and the highest 
average was made by Mr. W. W. Greener, 34°41 sheets. 
Exclusive of Mr. Turner’s gun (which was admitted to be a 
modified choke), the highest average penetration effected by a 
cylinder at the same trial was 28°66 sheets. Thus it at once 
appeared that the choke-bore not only gave any desired 
increase of pattern up to an average of 200 or thereabouts, 
but it also raised the penetration about one-fifth, or 8 yards in 
40. It therefore appeared that, supposing the proper testing 
range with the cylinder to be 40 yards, that of the choke-bore 
should be 48, but nevertheless gunmakers have made no 
difference in this respect,and all guns not exceeding 12-bore are 
still tried at 40 yards. In 1878I tested a gun of Mr. Greener’s 
which had previously made an average pattern of 210°84, the 
result being an average of 153°80 at 50 yards, and 89:28 at 
60 yards, showing a reduction of pattern to the extent of 
about one-fourth at 50 yards, and about three-sevenths at 
60 yards. 

Passing over the trial of 1878, which was one of powder 
rather than of guns, the last one held by me was that of 1879, 

which was set on foot in order to determine the relative 
powers of 12, 16, and 20-bores. Here some unexpected 
results came out, astonishing most sportsmen, including 
myself. It was supposed that the smaller bores would stand 
no chance whatever, either in penetration or pattern, the 
smaller charge of powder necessitated by the reduction of the 
chamber being expected to operate fatally against them. In 
this trial mere pattern was disregarded, the figure of merit 
being made up chiefly of penetration, from which was deducted 
{]) the variation of pattern; (2) the amount of recoil; and 
(8) the variation of recoil. Everything was therefore in favour 
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of the smaller bores, which, however, would have no chance 
if pattern formed an important feature in the figure of merit. 
For instance, a 16-bore is usually tried with loz. of shot, 
and a 20-bore with joz., and consequently, as the latter 
only contains 234 pellets, it must put nearly every one of 
them on the 30 inch plate in order to compete with the 
12-bore, which has 70 pellets more in its charge and will 
give an average pattern of 210 to 2380. No one, however, 
objected to the conditions until after the trial, when of 
course, it was too late. Being made up of penetration 
and regularity of shooting combined, both the 16 and 
20-bores of Mr. Green, of Cheltenham, beat all his 
competitors, including the 12-bores; but irrespective of 
regularity they had no chance. For instance, Mr. Greener, 
with his 12-bore obtained a penetration at 40 yards of 2°31, 
and Mr. Jeffries 2°38, as against Mr. Green’s 16 and 
20-bores, each of which scored 2°24 only. Again, as to 
pattern in the 12-bore class, Mr. Greener obtained an 
average of 204-20; Mr. Rosson, 206°84; Mr. Jeffries, 209-60 ; 
Messrs. Bland and Sons, 223:12; and Mr. Maleham, 224°48. 
In the 16 and 20-bores, however, Mr. Green’s patterns were 
only 170°36 and 150°72; Mr. Maleham’s 189°96 and 183°80. 
Mr. Greener’s 161°48 and 152°20; Mr. Jeffries’ 174°00 and 
173:16; and Mr. Jones’s 166°16 and 160°00 respectively. 
Before the trial took place I had reason to believe that 
regularity of shooting was the main desideratum in the gun; 
and the conditions were, I think, made to depend too much 
on this point. Still the “pop guns” showed a very high 
form, and in the hands of a good shot they may be trusted 
to kill nearly as well as the 12-bore, and, if he happens to 
be weak, especially in the arm, perhaps better. 

The choke-bore is now an accepted fact, nineteen-twentieths 
of the guns sold being contracted at the muzzle more or less 
to suit the powers of their owners; but without a public 
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target trial it would have taken many years to establish their 
claims, in the face of ‘the resistance offered to the new plan by 
nearly all the fashionable London makers. Clearly, therefore, 
I have established the efficiency of the trial by target, and it 
is now generally admitted that by it the shooting power of a 
gun, as compared either with the general average or with 
the best of its rivals, may be settled in a very short time. 
The only difficulty consists in the fairness of the person 
carrying out the trial, if he is furnished with the proper 
machines ; and certainly most people would have more confi- 
dence in one not engaged in the trade rather than in a 
gunmaker, who might be considered as a rival of the maker 
of the gun submitted to him. At present, however, no such 
person has come forward, and the only means of testing 
guns of which I am aware are afforded by Mr. Leeson, gun- 
maker, of Ashford, Kent; Mr. Rosson, gunmaker, of Derby, 
and Mr. Jones, of Bath-street, Birmingham, who offer to 
undertake the task. Curiously enough, the two first-named 
assert that their machines, supplied by Mr. Jones, give more 
unfavourable records than that which I employed in the 1879 
trials ; but, after a careful examination of the asserted facts, 
1 can only come to the conclusion that they are wrong, though 
I cannot tell how or why. Those of my readers who may be 
desirous of examining this subject for themselves may consult 
the columns of The Field for March and April, 1882, where 
they will find letters from Mr. Leeson, Mr. Rosson, and Mr. 
Jones. 

In order to serve as a record, and for a comparison with 
future trials, either public or private, I append here the per- 
formances of the six best guns in 1875, 1878, and 1879, 
omitting the trial of 1866, in which the penetration was cal- 
culated by multiplying by six the number of sheets in the 
Pettitt pad broken by one pellet, instead of that broken by 
three pellets, which since that time has been adopted. This 
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change makes a difference of about four or five sheets, and it 
is well therefore to discard the 1866 trial from our calculation 
on that account. The 1875-8 trials are useful to those who 
still resort to the Pettitt pad, while the 1879 trial will serve 
the patrons of the force gauge. In all'three trials the pattern 
was taken from the actual 30-inch plate, and not from a 


“selected group” often used by gunmakers, as remarked at 
page 33. 


FIELD TRIAL OF 1875. 


GUNS ALL SHOT FROM THE SHOULDER.—l}o0z. No. 6 suHor. 
I—CHOKE BORES. 








Average Sheets Fig. of 

Pattern. pierced. Penetration. Merit. 

Mr. W. W. Greener ... 1990 + 3441x6 = 2065 = 405°5 
Mrs Pape ssiiesicidas 182°2 + 3341x6 = 2005 = 3827 
Mr. Davison............... W95 + 32838x6 = 1970 = 3765 
Mr. Baker .............. 1755 + 32°66x6 = 1960 = 871°5 
Mr. Baker ............... 1765 +) 313838 xK6 = 1880 = 3645 
Mr. Green .........cee eee 1718 + «©3150x6 = 189:0 = 3608 
Average ...... 180°7 32°69 196°14 376°89 


II.—CYLINDER GUNS. 
Conditions as for Choke Bores. 











Average Sheets Fig. of 

Pattern. pierced. Penetration. Merit. 
Mr. Davison............... 1224 + 2866x6 = 172700 = 2944 
Mr. W. W. Greener ... 12555 + 2675x6 = 1605 = 286°0 
Mr. Jeffries ............06. 13812 + 2447x6 = 1468 = 2780 
Mr. Maleham ............ 1197 + 2617x6 = 1570 = 276°7 
Mr. Turner* ............ 1015 + 2866x6 = 1720 = 2735 
Mr. Davison ............ 1252 + 2450x6 = 1470 = 272°2 

Average ...... 120°92 26°53 159°21 280°13 





* Mr. Turner won the cup with this gun, but, being admittedly a modified 
choke, and its winning performance depending upon its shooting with a selected 
group, I have classed it here under its performance with the ordinary group. 


54 THE MODERN SPORTSMAN’S GUN AND RIFLE. 


FIELD TRIAL OF 1878. 


Conditions as to shot, the same as in 1875, but all guns 
were fired from the machine-rest described at page 48. In 
this trial, the guns were specially bored to suit the powder- 
makers by whom they were ordered. 


I.—CHOKE BORKES. 


Average Sheets Fig. of 

Pattern. pierced. Penetration. Merit. 

Mr. W. W. Greener 20529 + 2604x6 = 15624 = 361°53 
Mr. W. W. Greener 197°71 + 25:27x6 = 151°64 = 849°35 
Mr. W. W. Greener 192°91 + 25°85x6 = 15512 = 348°08 
Mr. Maleham......... 186996 + 2445x6 = 146°68 = 333°64 
Mr. Maleham......... 18593 + 2395x6 = 14368 = 329°61 
Mr. Maleham......... 17356 + 23°98x6 = 143888 = 317°44 
Average ...... 190°39 24-92 149°54 339°93 
Average in 1875 .,, 180°75 32°69 196°14 376°89 


I.—CYLINDERS. 


Conditions as for Choke Bores. 


¢ 


Average Sheets Fig. of 

Pattern. pierced. Penetration. Merit. 

Mr. Maleham......... 129952 + 2346x6 = 140°76 = 270°28 
Mr. Baker ............ 128°57 + 23°42x6 = 14052 = 269°09 
Mr. Baker ............ 12758 + 23°37x6 = 140°24 = 267°82 
Mr. Powell............ 12651 + 22°40x6 = 18444 = 260°95 
Mr. Baker ............ 111:05 + 23°37x6 = 14020 = 251:25 
Mr. W. W. Greener 110°89 + 21°70x6 = 180716 = 241°05 
Average ...... 122°35 22°95 137°72 260:07 
Average in 1875... 120°92 26°53 159-21 280°13 


It would appear from the above comparisons, that, though 
the choke-bores of 1878 were improved in pattern over those 
of 1875 by 9°64, they had fallen off in penetration nearly 
8 sheets, viz., from 196°14 (82°69 sheets) to 149°54 (24-92 
sheets). On the other hand, while the cylinders had only 
improved in pattern 1°43, they had fallen off in penetration by 
not quite 4 sheets, viz., from 159-21 (26°53 sheets) to 137-72 
(22°95 sheets). That there was a difference in the paper used 
on the two occasions is pretty clear, but the same being used 
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for both classes in each trial, there must be some other cause 
for the greater difference in the choke-bores. This decrease is 
probably in some measure due to the fact that in 1878 regu- 
larity of pattern was made an important factor in the figure 
of merit, which probably induced the gunmakers to sacrifice 
penetration to it; first, in the boring of their guns; and, 
secondly, in the charges of powder used—which it was known 
would cause irregularity if much raised beyond 8drs.; and, 
in fact, no gun was shot in 1878 with 3ddrs. of powder, as 
was several times done in 1875. But on actually testing 
the 1878 pads with Mr. Rigby’s gun, which was tried in 1875, 
its penetration was 144 in 1878, against 170°1 in 1875, show- 
ing a diminution of about four sheets. 


FIELD TRIAL OF 1879. 


In the 1879 trial, cylinders were not tested at all, the com- 
petition being between 12, 16, and 20 bores, all choked. At 
that time it had not been publicly demonstrated that regu- 
larity of shooting could be generally obtained with the choke- 
bore, although in private I had satisfied myself of the fact. 
As a consequence, the conditions were framed nearly on the 
same basis as in 1878, but the variation in pattern was that 
between the average deviation and the declared pattern, and 
not, as in 1878, between the lowest and the average pattern. 
The recoil gauge was also screwed up to 60]b. instead of 301b. 

The alteration as to pattern affects the test considerably, 
and advantageously to the gunmaker; for it was found to be 
possible to declare the final pattern within a small margin. 
In Mr. Greener’s winning 12-bore gun, the difference from 
the declared pattern was only 4:20; in Mr. Jeffries, 9°60; 
and in Mr. Rosson’s 6°84; but Mr. Leeson’s gun differed 26 ; 
Mr. Maleham’s 24°48; Messrs. Trulock and Harris’s 29°80 ; 
and Messrs. Bland and Sons 48°12. Assuming this change to 
have no effect—and in the three highest it had none worth 
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consideration—there was no improvement in regularity, but 
rather the reverse, as will be seen. Omitting the trials with 
Schultze powder, in which the irregularity was the cause of 
its want of complete success, the variations were as follows: 


TABLE OF VARIATIONS IN 1878. 
Showing the variations, of the lowest pattern from the 
average pattern, made by the six choke-bore guns shot with 
three black powders in each case. 


Shot with Shot with 





Gun. a x. Pigou & Wilks J. Hall & Sons 
once Powder. Powder. 
EES. NEE se Re sa teeta eee oats 
Curti dH ? | | 
s and Harvey— . ; a“ 
made by Maleham. § Saxe | BGG) ia 
Tahn Hall and Sane— Seon, Bees 
iade by Maleham. 3 141-48 37-28 136-80 
Pigon and Wilke—) ; | ae, = 
‘ made by Greener. 5 24 08 338 S+4 4 O$ 
Schaltze Company— Be - 
made by Maleham. 5 poe sa 
Ditto by Greener 61 HY 83°52 50-2 § 
Ditto by Greener .. TH16 | $32 52°20 
Average 69°3u 67°65 7781 
Total Average .........ccccee cece ces 71°59. 


As there was no declared pattern in 1878, it is not possible 
to compare the guns of 1879 with those of 1878 on that 
calculation; and, in order to make any comparison, we are 
therefore compelled to ascertain the irregularity in the 1879 
guns on the plan adopted in 1878, the result being as follows : 


Variation as recorded Variation on the plan 
Gun. in 1879. adopted in 1878. 
Mr. W. W. Greener .,........ BOS ssibahans cauivdwecdves 55°20 
Mr. Jeffries .................000. BOOS. Seiicsae veoh catats 121°60 
Mr. Rosson ................ 4.00.5 A) Ul 3: GA eS ES 89°84 
Mrs L6e@a0MS iis stiwedssscs tessa DOS: cor Shanea ecw tas 113°00 
Mr. Maleham...................0. DA Gas wtsSioncsnmaunt cares 94°48 
Trulock and Harris ............ 37°32 74°80 
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From this it appears that, taking the average of the six 
choke-bore guns shot with black powder in 1878 at 71-59, 
and that of the six test guns shot in 1879 at 91-49, the 1878 
guns beat the 1879 guns in regularity by 19°90. 

But whether more or less in the respective trials it was 
demonstrated that the irregularity so much relied on by the 
opponents of the choke-bore is not very great, and since 
that time it has still further diminished chiefly by means 
of the more careful wadding and filling of cartridge cases. 
While, therefore, regularity may be made an element in com- 
paring choke-bores with cylinders or choke-bores among their 
own class, it is useless to import it into the comparison of 
large with small bores, all being choked. For these reasons 
I have eliminated it from the scores recorded of the 1879 
trial in the following tables : 

In the cylinder trial of 1878 the differences were as 


follows : \ 
Shot with | Sh‘ with 
Gus Shot with C-&H.  Pigon & Wilks , Hall « Sons 
meee Powder. Powd vr. 
Curtis and Harvey— 7 61°00 40°52 57-80 > 
made by Baker. ). ! 
Hall and Sons—made | 83°88 | 45°60 | 26°40 
by Baker. | ! 
Pigou and Wilks— d 65:92 | 57-52 | 74°60 
made by Greener. )} | 
made by Maleham. } 
Ditto by Powell & Sons 42°44 62°60 49°16 
Ditto by Baker ......... 84°S-4 5344 49°08 
Average 68°61 90°33 55°37 
Total Average of cylinder...............--seseeeeees 58°10 
Total Average of choke-bores .........:.csseeee ees 71°59 


The irregularity of the choke-bores was therefore greater 
by 13°49. 
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SCORES MADE IN THE 1879 TRIAL. 


The following tables give the details of the scores at 
40 yards, together with the figures of merit which were 
calculated on the plan above mentioned. In the trial itself 
the guns came out in the order given below, the figure of 
merit being founded on the performances at 40 and 60 yards 
combined. 

The conditions in all the classes were, (1) unlimited use of 
powder; (2) the charge of shot not to exceed l}oz. for the 
12-bores, loz. for the 16-bores, and {oz. for the 20-bores, 
the pattern to be declared before shooting ; but it was allowed 
to be postponed till after the trial shots were taken, often six 
or eight. 


Crass I.—For 12-Bores. 


12-BORE GUN, made by W. W. GREENER ; weight, 73lb.; length of barrel, 30in. ; 
make of barrel, English laminated ; shot with 3idrs. of Pigou and Wilka’s 
No. 4 powder ; declared pattern, 200. 


LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
On Per -—~——  Recoil.| On Per -———“~——— Recoil. 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
70 2:33 #30 149 51 = 110 1448 243 61 241 #42441 ~ #42110 


120 214 56 207 @ 116 165 2°66 62 237 ©«6037~—=6«110 
108 219 «470 «62210 21Ss*OD111 109 223 48 S188 Ss d12-—Sss«d10 
7 2°28 32 152 48 = 112 159 2°52) 63 208 8 110 
90 231 39 +%&170 30 = 112 118 2°31) 51225 25 s«10 














80 2°29 35 195 5 112 838 193 438 208 8 110 
130 «62°36 «65500221 21-—Ss«d10 182 2°68 68 232 32 ~=#«i22121 
104 212 49 206 6 114 178 270 66 216 16 ~~ 110 

90 220 41 18 $15 112 1449 253 59 226 26 8 110 
109 2'14—Ss 51 220 25 112 105 2'14. ss 49 221 21 110 
127 235 54 211 11 = 118 125 2°27 55 282 32 #110 
140 2:26 62 231 31 = 114 88 210 42 201 1 110 

98 233 42 197 3. «112 —— —_— —_-  —— 

Total of both barrels ................. 57°80 ... 5105 583 2781 
Average of 25 shots ..................... 2°3120 — ... 204°20 21°32 111°24 24 
Average force per pellet oo... cc ccecceeeecestee ces cssseeesesesssesssees DOL'20 
(Average pattern, 204°20.) 
Average of the deviations of eae from declared 
pattern .. (usiencrtnmieG wares Sekoe BQ-Be 
Average recoil above 8UIb. ... bas teen OL ee 
Difference between highest and lowest recoils ......... 6°00 


Biguroe of Merit. 52605 sesh ssaviin data veinswonidcdarsie whtcnen, A 12 OS 
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12-BORE GUN, made by Lincoutn JEFFRIES; weight, 6lb. 140z.; length of 
barrel, 30in. ; make of barrel, English Damascus ; shot with 34drs. of Curtis’s 
and Harvey’s No. 4 powder; declared pattern, 200. 


LEFT BARREL. | RIGHT BARREL, 
Penetration. Pattern. Penetration. Pattern. 
n er ; Recoil. On Per ?——~*———~ Recoil. 
Gauge. Pellet.10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
107 2°33 46 204 4 110 91 2°27 640 194 6 109 
91 2°07 44 200 0 113 151 2°52 60 235 38 110 
108-225 482155 5 sid 241 2 85 231 381 110 
89 212 42 230 30 110 195 2°71 72 242 42 110 
123 2°26 = 56 239 39 111 98 2°33 42 204, 4, 110 
96 2°29 42 214 14 114 178 2°62 68 213 13 118 
97 2°26 «643 209 9 116 175 2°61 67 250 30 110 
159 2°48 64 218 18 113 88 2°20 3640 196 4 118 
96 2°23 43 203 3 110 78 2°23 35 169 3l 111 
117 2°25 52 212 12 111 176 2°59 ~=—«68 249 49 110 
90 2°20 341 173 27 112 164 2°88 57 252 o2 110 
186 2°45 76 230 30 112 91 2712 43 167 33 110 
42 2°63 16 88 112 112 
Total of both barrels 59°68 5240 666 2791 
Average of 25 shots ..................... 2738872 . 209°60 26°64 111°64 


Average force per pellet .........00.0 0 ee nese Lukin hie ay Oe te 
(Average pattern, 209°60). 
Average of the deviations of patterns from declared 


Average recoil above 8Ulb ... se etc: bee Catal Sok Oe 
Difference between highest and lowest recoils .. .. 9°00 
Figure of Merit ...............cccccce cee cee eee ee ee ee sees eeneee 17144 


12-BORE GUN, made by C. Rosson; weight, 7ilb.; length of barrel, 30in.; 
make of barrel, English laminated; shot with 3}drs. of Pigou and Wilks’s 
No. 4 powder; declared pattern, 200. 


LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
n er Recoil. On Per -——~—~“——*"7 Recoil. 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff, 
121 2°12) «57 117 83 108 81 2713 338 
79 2719 36 193 7 110 168 2°47 8668 241 41 108 
107 2°23 8648 207 o7 108 133 2°29 «58 205 D 108 
112 2°29 49 235 30 110 103 2°99 = 45 215 13 109 
56 2°24 25 160 40) 114 136 2°27 ~=660 209 9 108 
91 2°22 8641 208 8 110 141 239 359 217 17 108 




















101 2°30 44 167 33 117 88 2°10 2 215 15 109 
120 210 57 208 8 107 118 2°31 ol 206 6 108 
106 2°04 52 196 4 112 133 2°33 (57 233 33 107 
134 2716 62 227 27 108 86 2°26 «638 190 10 110 
81 213 38 216 16 = 108 87 217 40 192 8 106 
91 2°22 «41 210 10 110 92 2°30 40 211 11 108 
116 223 52 £231 #431 ~=# 109 —_ — 
Total of both barrels ............... 55°78 .. S171 S41 2732 
Average of 25 shots ..........cc0c00 272812... 206°8-4 21°64 109°28 
Average force per pellet ......ccccescssceneee eee seceeeeecaeeersessneeeee Goo 12 
oobi pattern, 2068+.) 
verage of the deviations of patterns from declared 
DUGCONN esther clas cbiaacaiacseme tome meme ek OF 61°92 
Average recoil above 801b. oo. were ce eteeerees 29°28 
Difference between highest and lowest recoils ......... 11°00 





Figure of Merit ......scscsscescesccessseessesesesseascescessseeseees 161°20 
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12-BORE GUN, made by W. R. Leeson; weight, 6lb. 7oz.; length of barrel, 
30in.; make of barrel, English hardened Damascus; shot' with 3}drs. o 
Curtis’s and Harvey’s coarse-grain basket powder ; declared pattern, 200. 


LEFT BARREL. BRIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
On Per ——*A——, Recoil.| On Per -——A——, Reooil. 
Gauge. Pellet.10in. Tot. Diff. , Gauge. Pellet. 10in. Tot. Diff. 
90. 237 38 193 #7 «114 | 129 243° 53° 205 5 110 
105 2°28 46 219 19 110 58 2°32. 25 138 62 111 
97 221 44 186 14 110 82 2°28 «36 195 5 110 
84. 2°47 34 182 18 111 59 2°27 26 150 50 111 
96 43 199 1 111 65 2:17 30 169 31 111 
49 20 95 105 111 13 1°62 8 68 1382 110 
a 4A, 198 Z 112 14 1°55 9 61 139 110 
1 


29. 171 29 «112 119 243 49 «195 5 111 
3 183 17 112 118 «2°31 «6510207 7 i111 


ay 
Joo) 
bo BO BO DY LY bY BO bo bY 
. pc ram NO) 
EOPRBERSES 
oo 
= 











162 66 216 16 1138 80 216 37 #=x°188 12 114 
88 36 6©6182— ss sd8—Ss«éid‘CCL'A 97 221 44 #216 16 ~= «111 
83 38 156 44 113 7i 06-222 -32—Ss«d192 8 111 
95 39 186 14 114 

Total of both barrels ........ ........ 56°33 .. 43850 776 2788 
Average of 25 shots ... ............0... 2°25382 ... 17400 31°04 111°52 
Average force per pellet .............ccccc cee cee see ene eee Get testeersereses 220° OR 
(Average pattern, 174 00). 
Average of the deviations of patterns from declared 
pattern ....0. ...... a Ceuta ames ° | eee tas 31°04 66°56 
Average recoil above 801b .......0 cece cee eae ees 31°52 
Difference between highest and lowest recoils ......... 4°00 
Figure: of Merits: 6.5 -ascisern aotisiandicew Gs sow daw 198 (6 


12-BORE GUN, made by (. H. MALeHAmM; weight 7lb. 30z.; length of barrel, 
30in. ; make of barrel, English steel; shot with 3drs. of Curtis’s and Harvey’s 
No. 6 powder ; declared pattern, 200. 


LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
On Per --——*~——— Recoil. On Per -——~+~—— Recoil. 
‘Gauge. Pellet.10in. Tot. Diff. Gauge, Pellet.10in. Tot. Diff. 

130 2°13 61 228 28 118 151 2°22 «68 242 42 118 
151 2°22 «668 254. 54, 116 119 2°13 56 225 25 110 
61 2°44 25 130 70 112 154 2°41 64 226 26 114 
157 2°27 ~@69 2ol 51 104 86 2°05 42 216 16 106 


110. 204 54 2240 24104 100 «2°22 «45060221 21Ss«id210 
172 2°32 «674 0=— 2388S 38—Ss«d21206 1384 2713 638 239 39 86105 
85 207 41 208 8 104 140 2°26 62 220 20 8 102 
97 216 45 210 10 #105 190 271 70 255 55 105 








108 2°08 52 222 22 106 82 2°28 36 172 28 103 
115 205 56 243 43 104 135 225 60 231 £31 104 
131 2°08 63 234 34 106 93 2°32 440 209 9 106 
1381 1:96 67 229 29 = 105 153. 2°51 S61 239 39-1085 
140 219 6 246 46 106 | 
Total of both barrels ................. 55°50 ... 5612 808 2680 
Average of 25 shots ..................... 2°2200 ... 224°48 32°32 107°20 
Average force per pellet. oo... eee ccc cen eee cee cee cteteetersee cee eae 22 OD 
(Average pattern, 224°48.) 
Average of the deviations of patterns from declared 
PACUCPT © os etsonsuni ace aun sdascets (eatin caateatekdabensaead 32°32 95-5 
Average recoil above 801b. ow... ccc eccee ee eceeeeeeneee 20°20 
Difference between highest and lowest recoils ......... 16°00 





Figure Of Merit ..ici. sicsecccsseescaterssetsserercnscdctiaecsseseasecess. AA6°48 
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12-BORE GUN, made by Trunock AND Harris i 
HIN ; weight, 74lb.; 
barrel, 30in, ; make of barrel, English laminated ; shot” with Buass mee i 
and Wilks’s No. 4 powder; declared pattern, 182. : 
l 


LEFT BARREL. RIGHT BARREL. 


Penetration. Pattern. “enetration. Pattern. 

a Gaon ; , Recoil. ies Pee ; ‘ , Recoil, 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet.10in. Tot. Diff. 

131 218 60 228 46 108 74 2°00 37 181 1 108 


18 2°43 76 2385 53 108 125 169 74 244 62 107 
157 2°38) 66 239557) «120 124 230 54 225 43 120 
102 2°32 440 208s 120 64 206 31 166 16 = 120 
90 2:20 41 174 8 120 124 2°34 5 239° «57119 
83 231 36 4158 24 119 115 217 53 250 68 ~~ 118 
116 2°27) «451 205s Besé=zdD 115 217 53 220 38 = 8=©118 
147 «233 «6©630©6—(218 = 336 —Ss«120 18 227 52 232 50 = =«=117 
115 213 «454 «662270 45 s*d118 124 214 58 234 52 116 
7400 224 003300~«d1B7 45155 1644 260 «©6383 0 ©«=6221)00 839) 
98 218 45 206 24 116 167) 2°39 «70 23800 4B—s«*2:’IT'G 
120. 2°27 «53 212s 330——s«*2120 155 263 39 219 37 = ~= 120 
100 «2°18 47)——s«d192)ssd10~Ss«118 


ee 














Total of both barrels ................. 5618 .... 5295 983 2915°5 
Average of 25 shots ............ ........ 2°2452 ... 211°80 37°32 116°62 
Average force per pellet ......0......0..0.00 cc ce ce cee este cer eeeces esses, 224°52 


(Average pattern, 211°80). 
Average of the deviations of patterns from declared 


pattern. lth tet cawhenke er encaminih adateen SOLOS 

Average recoil above 80lb .. edith. Se” aioe tals tribe: 7a Oe 

Difference between highest and lowest recoils ........ 13°00 
Migure of Merit: 6. iccutscadovees xicard dave a aces a AO OO 


Crass I].—For 16-Bores. 


6-BORE GUN, made by E. C. GREEN; weight, 641b.; length of barrel, 30in. ; 
make of barrel. English Damascus ; shot with 2}drs. of Curtis’s and Harvey’s 
No. 4 powder, joz. shot ; declared pattern, 165. 


LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
On Per -——————, Recoil. On Per ————~——) Recoil. 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
68 2°27 30 130) 35 98 98 211 44 172 7 ~#©100 
91 2°22 41 167 2 100 120 227 638 175 10 100 
104 2726 460—CiOia175S(sd10Ss«d2000 722 +218 33 182 #17 ~«»21021 
85 2°58 3838 14000 250 10L | 14 243 51 184 19 
93 2°02 46 #4x°+181 16 98 85 2:24 38 181 16 99 
88 215 41 156 9 97 722 #232 31 #151 «=~ 101 
62 2°30 27 157 8 99 87 207 42 188 23 97 
7 242 31 #9180 = 15 98 80 222 386 187 22 98 
92 214 48 ~~ 160 5 101 61 2°26 27 8 162 3 ©6100 
98 218 45 187 22 98 7 212 33 WS 17 102 
86 2°39 36 162 3 ©6100 85 2°24 38 200 39 98 
226 39 190 25 99 89 2:34 38 185 20 98 
91 212 43 159 6 100 
Total of both barrels ................. S611 4259 384 2481 
Average of 25 shots .........c cece 7 . 170°36 15°36 99°24 
Average force per pellet i... cece cee cee cee eee ete cne ene nen enenenans 22-4° 4-4 


(Average pattern, 170°36.) 





Average of the deviations of patterns from declared a 

DACEOIN: sssschscis sb invcudenceh yan sees ecaoe cea tae wenianeennaceans 15°36 39°60 
Average renoil above 801b. oo... ec eeeeeeee 1D 24 
Difference between the highest and lowest recoils ... 5°00 Saeaa 


Figure of Merit: ............ccc cece cee ee eee ee cee nee see ten eee nena es 
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16-BORE GUN, made by LincoLn JEFFRIES; weight, 5lb. 1loz.; length of 
barrel, 99hin. ; make of barrel, English Damascus; shot with O8dre. of Curtia’s 
and Harvey’ s No. 4 powder ; ‘declared pattern, 171. 











LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
On Per -—*A~—— Recoil. On Per -——~A—— Reooil. 
‘Gauge. Pellet, 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
79 255 31 #2190 19 #105 84 215 389 #178 7 105 
85 o18 39 =: 167 4 105 66 2:00 33 #169 2 104 
80 211 38 ~~ 169 2 105 104 2712 «649 )— 19% 22 106 
70 250 28 185 36 #108 68 2°34 29 142 29 106 
97 221 44 184 $13 107 66 2°28 29 175 4 107 
77 +233 33 146 25 = = 107 70 212 33 #8168 3 105 
84 2°40 35 165 6 107 119 248 48 181 10 = 108 
88 215 41 #42177 6 107 94 $219 438 $193 22 108 
80 2°35 34 170 1 108 103 2706 «550s 201s 330———«éd128 
58 232 25 116 55 107 127 062231 «655 0—=— 208s 3387~—S—s«<2106 
84 210 40 171 0 107 9 211 45 197 26 105 
90 220 41 £2178 7 107 100 «=6©1'96) «6551 i194 0S 23s«*2099 
74 218 34 183 12 ~ 107 —_-_ — 
Total of both barrels ...............0. oo 70 =... «=©4350 «8401 2664 
Average of 25 shots ..................... 2°2280  ... 174°00 16°04 106°56 
Average force per pellet ...........ccc ccc cee ees set cee ceeteeesesssuteas cannes 22280 
(Average pattern, 174°00. ) 
Average of the deviations of patterns from declared 
pattern - Pb pemawes Dea to se nuessiveemens (LO OM 
Average recoil above 801b. .. usc Bea eel 
Difference between highest and lowest recoils ......... 5°00 
Migure Of Meritciscsiieidieited ai dainieicaeneae dec, LIAO 


16-BORE GUN, made by C. H. MaLenam; weight, 63]b.; length of barrel 
30in.; make of barrel, English laminated steel: shot with 24drs. of Curtis’s 
and Harvey’s No. 6 powder; declared pattern, 190. 


LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
n Per a ae Recoil. On Per ~-——A—— Recoil. 
Gauge. Pellet. 10in. Tot. Gauge. Pellet. 10in. Tot. Diff. 
90 2°09 43 202 er 102 79 2°19 36 172 18 106 
102 2°04 50 218 28 101 78 2°23 $5 144 41 99 


97 207 47 201 11 100 15 «2350 49 201 11 100 
28 3°50 10 89 101 103 131 2°38 55 208 818 96 
90 2:20 41 164 26 100 106 236 450 187 3 99 











94 2°09 45 190 0 106 9 2°45 38 192 2 97 

150 2°24 67 «218 28 99 145 2°59 56 #211 #4221 ~=# 100 

48 2°00 24 110 80 104 84 2°33 = 36 180 10 96 

99 2°11 47 191 1 99 117 2°34 50 214 24 99 

96 2°09 46 194 4 101 93 216 43 216 26 #100 

110 2°08 53 219 29 = 101 140 2°59 54 199 9 100 

1387 2°28 60 214 24 99 1138 «2°35 «6480S 219-29 97 
105 «219 «48 ~—S«196 6 108 

Total of both barrels .................. 5660 ... 4749 567 2512 

Average of 25 shots ..................... 2°2640  ... 189°96 22°68 100°48 

Average force per pellet... cece cee cee eee eee strtesetestsaseersess 220°40 


(Average pattern, 189°96. ) 
Average of the deviations of Pererns from eeclered 


pattern .. LaUseia Mak earach cue av okie waded choles: ee OS 5516 
eatin recoil above 801b. teeeeeeee 20°48 % 
Difference between highest and lowest recoils sae ele 12°00 


Wigure Of Merit i... scccscesssencssacesentes vest eviives tecieaaecns LIL QA 
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2? $$$ eee 


16-BORE GUN, made by W. Jones; weight, 64lb.; length of barrel, 28in. ; 
make of barrel, English Damaacus ; shot with 3dre. of Curtis’ 8 and Harvey’ 8 
No. 4 diamond powder ; declared pattern, 170. 














LEFT BARREL. RIGHT BARREL. 
Penet tion. Pattern. Penetration. Pattern. 
On Per ae Recoil. On Per ———*———, Recoil. 
Gauge. ’ellet.10in. Tot. Gauge. Pellet. 10in. Tot. Diff. 
100 «#217 #46 8 181 Be 105 103 198 52 211 £441 =~ «#104 
82 2°28 36 181 11 108 62 2°14 29 146 24 106 
100 2°22 45 181 11 108 84 210 40 167 3 105 
74 = 2°24 33 8 176 6 108 80 2:05 39 173 3. 107 
80 2°11 38 156 14 107 23 1:92 12 72 98 108 
91 2°33 = 39 189 19 109 105 2°28 46 182 12 105 
67 2°48 27 143 27 108 99 2°06 48 157 13 105 
83 2°31 36 157 13 108 66 2°00 33 166 A 106 
101 2°46 4) 170 0 107 7 221 39 154 16 107 
97 2°21 44 165 5 108 DA 2°35 =623 151 19 106 
88 210 42 170 0 108 119 2:21 54 183 13 105 
89 2°17 a 180 10 #108 80 167 48 184 14 106 
535) 2°39 159 11 106 ——_ —_—_— —_—_- _——— 
Total of both barrels .................. 5444 ... 4154 398 2668 
Average of 25 shots ...........cceceee ees 2°1776 ~—...: 166°16 15°92 106°72 
rerage force per pellet ......... cece ceceee sec ceeee seeees aeeeesenssenee 217°76 


(Average pattern, 166°16.) 
Average of the deviations of Penerns from declared 





pattern : gis cRsGae Cabhasner eiteiantinaseee. Lo oe 4G'GA 
Average recoil above 801b._.. stasinees:. “Or te 
Difference between highest and lowest recoils ......... 4°00 

Pagnre:ot (Merit. cece seessy eek daatl, ween aeieor ee teamencas 218 


16-BORE-GUN, made by W. R. LEEson; weight, 6lb. loz.; length of barrel, 
om, o30iN. 5 make of barrel, English hardened laminated; shot with 23drs. of 
Curtis’s and Harvey’s coarse grain basket powder ; declared pattern, 170. 


iF BEs. 


LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
On Per —~*——- __ Recoil. On Per 7 —iRecoil. 
Gauge. Pellet.10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 

90 2°43 37 169 1 108 AA) 2°00 2vu 121 49 104 
77 2°48 31 148 22 106 83 9: 07 40 149 21 107 
87 2°29 38 176 6 107 75 214 35 147 23 105 
78 2°44 32 184. 14. 107 70 189 37 185 15 105 
82 2°16 388 173 3 108 78 1:95 40 168 2 104 
6 2°39 «28 159 11 106 70 2°06 34 164 6 102 
115 Oro: 52 165 5 107 103 198 52 176 6 105 
71 2°45 29 169 1 106 38 2711 18 129 41 104 
46 2°42 #19 110 60 106 45 2°25 20 119 ol 104 
80 2°35 = 34 155 15 106 87 212 41 166 4, 104 
89 217 = Al 178 8 107 62 214 29 148 22 104 
57 2°28 25 143 27 108 27 1°30 0615 95 79 105 


80 2°11 38 139 31 105 








| 




















Total of both barrels 54°69 3835 519 2640 
Average of 25 shots ...............-..0. 271876 . 153°40 20°76 105°6 
Average force per pellet ...... 2... ccc cece cereee retest tee seserseceees 218°76 
(Average pattern, 153°40. - 
verage of the deviations of peLverns from declared z 
Average recoil above 80lb. us as? a OO 
Difference between aie and lowest recoils ......... 6°00 





Figure of Merit .. Lcihdes cima athe sSaa oiea koauatisanaeecksaakay eae, ROO WO 
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nn i 


16-BORE GUN, made by Buanp and Sons; weight, 6lb. 50z. ; length of barrel, 
30in. ; make of barrel, Belgian ; shot with O2dra, of Curtis’s and Harvey’s 
No. 6 powder ; declared pattern, 157. 


LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
Per ———“~——, Recoil, On Per -———‘“—— Recoil. 
Gauge. Poles 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
84, 1°6 52 187 30 105 16 2°00 8 92 65 104 
65 2° 4 29 165 8 104 90 196 46 189 32 103 
85 2°07 Al 198 Al 103 84 196) 48 197 4() 102 
80 190 42 176 19 103 88 191 = 46 178 21 101 
90 1996 46 173 16 103 28 1°87 «15 108 49 106 
74 2°06 36 173 16 105 85 1°98 48 169 12 102 
66 2°28 29 168 11 104 77 1°92 40 177 20 102 
68 2719 31 146 11 104 61 2°10 29 121 36 103 
72 2°12 34 158 1 105 72 2°18 33 162 +9) 102 
63 2°33 27 135 22 113° 86 191 = 45 201 44, 102 
83 202 41 173 16 102 «|= «108 2°04 58 176 19 103 
81 2°25 «636 176 19 106 69 192 36 196 39 104 


87 193 #45 #4168 11 1038 











Total of both barrels 50°72 4162 603 2594 
Average of 25 shots ... ................. 2°0288  ... 166°48 24°12 103°76 
Average force per pellet. ......... ce ccccec cas ceeeseeeeseeeaeserseeeaseee 202°88 
(Average pattern, 166°48 ) 
Average of the deviations of aE ee from declared 
pattern... hed Was : tee avareece 2A 1Z 59°88 
Average recoil above 801b. ceceereee 29°96 
Difference between highest and lowest recoils ........ 12°00 
Figure:of Morit..  ois.cdsiishescsesieeccesee vas yabsdabacens . 143°00 


Crass III.—For 20-Borss. 


20-BORE GUN, made by E. C. Green; weight, 5lb. 130z.; length of barrel, 
30in.; make of barrel, Foreign Damascus; shot with 2drs. of Curtis’s and 
Harvey’s coarse grain basket powder, joz. shot; declared pattern, 165. 











LEFT BARREL. RIGHT BARREL. 
oe Pattern. Penetration. Pattern. 
On ——*~———, Recoil. On Per -———“~—— Recoil. 
Gauge. Palit. 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 

84, ‘21 «38 153 12 96 57 219 26 133 32 94 
73 . 28 «382 154 11 95 66 2°20 30 143 22 94 
39 246 24 139 26 95 70 2°26 «631 158 7 95 
70 2°26 31 157 8 96 4A, 2°20 20 144 21 93 
62 2°07 30 142 23 95 71 2°09 34 143 22 96 
77 2°26 834 150 15 98 95 2°32 «41 172 @ 94 
63 252 25 160 5 95 90 2°25 40 157 8 96 
84 2°15 839 141 24, 95 D8 2:15 27 135 30 95 
73 2°43 30 157 8 95 67 2°03 33 155 10 96 
72 225 32 1509 15 93 73 2°09 35 ~~ 161 4, 96 
79 2°32 34 155 10 90 63 2°25 28 148 17 95 
77 2°33 142 23 795 2°14 30 154 11 100 
6 2°41 165 0 98 

Total of both barrels ................ 56°12  ... 3768 371 2383 

Average of 25 shots ..................0.. 2°2448  ... 150°72 14°84 95°32 

Average force per pellet ............cecccecsseeccctereeseresetetreeserseee 204,48 


(Average pattern, 150°72.) 
Average of the deviations of aioe from declared 
Average recoil above S0ID. oo... cccceccccccssceccssecessceeees 15°32 
nea between highest and lowest recoils ......... 700) —— 
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20-BORE GUN, made by W. W. GREENER ; weight, 6lb.; length of barrel, 30in. ; 
make of barrel, English laminated ; shot with 2idrs. of Pigou and Wilks’s 
No. 3 powder; declared pattern, 168. 











LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
On Per -———— Recoil. On Per -———“‘——, Recoil. 
Gauge. Pellet.1Uin. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
48 253 19 125 438 102 79 #193 41° «#17 6 103 
78 229 34 162 6 101 95 216 44 189 21 102 
64 246 26 139 29 ~~ 100 68 194 35 119 49 190 
78 2°23 35 166 2 100 83 2°02 41 168 0 102 
8 2718 39 #170 2 103 80 2°00 40 188 20 101 
44 2°32 19 93 75 101 78 #200 39 =~ # 162 6 101 
57 «62°59 22 «©6130 0639 ~—s«100 76 2°05 37 #174 6 102 
71 2°22 «32 148 20 102 48 2°40 20 147 21 102 
64 2°29 28 119 49 97 64 2°29 «28 155 13 101 
83 2°02 41 148 20 101 66 2°20 30 167 1 102 
08 2°64 22 149 19 101 70 212 33 158 10 103 
57 2°48 23 155 13 102 77 2°08 37 167 1 106 
48 2°53 «19 133 30 105 
Total of both barrels ................. 59°97  ... 3805 506 2540 
Average of 25 shots ....... .. ... 2°2388 =... 152°20 20°24 101°60 
Average force perpelletb . ..  . .... ee eee eee 


(Average pattern, 152°20.) 
Average of the deviations of patterns from declared 





pattern. aod a ok obs, sys BOQ ~ ry. 
Average recoil above 80lb. mer grthan t21500) 50°84 
Difference between highest and lowest recoils . 900 
Figure of Merit. ... asian es i, aa 173°U4 


20-BORE-GUN, made by W. R. LEEson ; weight, 5lb. 14oz.; le: gth of barrel, 
30in.; make of barrel, English hardened laminated : shot with 2idrs. of 
Curtis’s and Harvey’s coarse grain basket powder; declared pattern, 150. 


LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
On Per —__———,_ Recoil. On Per ——__*~——_ Recoil. 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet.10in. Tot. Diff. 

60 2°28 27 116 34. 108s 73 a2 33 193 = 43 96 
70 2°26 31 141 9 107 38 2°37 #16 105. 455 106 
80 2°22 §=636 158 8 106, 48 229 = =21 129 21 106 
36 277 13 93 57 107 62 194 32 165 15 105 
76 2°30 633 140 10 106 78 2°05 38 165 15 106 
90 2°31 39 151 1 110, 92 2°30 40 179 29 109 
92 2°30 40 172 22 107 _— 93 211 44 189 39 107 
93 2°45 38 161 11 109: 85 2°07 41 177 27 108 
75 27° Be 160 10 107 84. 210 40 171 21 105 
67 2°39 28 156 6 108 80 2°22 36 182 32 108 
63 2°17 29 166 16 105: 67 2°03 33 162 12 107 
75 2°03 «37 148 2 106: 65 197 =33 165 15 106 


90 220 41 184 34 108 











Total of both barrels .................. 50°5O 3928 S534 2673 
Average of 25 shots ....... 0.0... 292224 | 15712 21°36 106°92 
Average force per pellet... 2... ee, mgt &. eek 
(Average pattern, 110°30.) 
Average of the deviations of patterns from average 
pattern. Eiies diee al be ups 1-36) 53-28 
Average recoil above 80lb._.. 26°92 fe 
Difference between highest and lowest recoils . 3°00 
Pigure Of Mert 2) Giciistatseie ea. Ss . .. 168°96 


F 
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20-BORE GUN, made by C. H. MALEHA™M; weight, 6lb. ; length of barrel, 30in. ; 
make of barrel, English laminated steel ; ; shot with l3drs. of Curtis’s and 
Harvey’s No. 6 ‘powder ; declared pattern, 170. 


LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
On Per -———“~—, Recoil. On Per -——“—— Recoil. 
Gauge. Pellet. 10in. Tot. Diff. ee Pellet. 10in. Tot. Diff. 
° a 1°85 «47 190 20 85 117 2°29 «51 210 4) 86 
2°06 «31 162 8 89 85 1:98 43 197 27 84, 
5 1:89 8645 171 1 86 112 2712 53 197 27 88 
3 197 837 190 20 88 89 2°17 41 192 22 88 
nae 2°00 ~=—56 208 38 88 97 216 45 202 32 91 
2°06 32 143 27 90 80 2°05 39 195 25 86 


o1 2°07 44 190 20 93 100 «61:96 «6510—=—(206-~— 86 88 
9 1:92 50 168 2 88 1383 2°25) 59205) 85 89 











98 2:00 49 182 12 92 58 207 28 114 56 91 
85 189 45 184. 14 92 80 2°16 387 192 22 90 
81 2:02 40 176 6 90 55 2:29 24 170 — 90 
85 1°98 . 193 - 91 1110 «= 214 «652182 Sod 90 
79 =61°88 176 
Totel of both eee vis tsevecee coves OL'23 3... 4595 «8531 = 2222 
Average of 25 shots ..................... 2°0492 ... 183°80 21°24 88°88 
Average force per pellet oo ...... cece cceceecesaeeceteecceseeese anvee 204°92 


(Average pattern, 183°80.) 


Average of the deviations ss paiverue from declared 
pattern .... ar he ee we 21°24 
Average recoil above BUIb.... Sinevaea. -O 00 
Difference between highest and lowest recoils ....... 9°00 
Figure of Merit... Lt Se Rane tuxecuselee back evs. KOO OU 


20-BORE GUN, made by W. JONES; ae dlb. 1302. ; length of barrel, 28in. ; 
make of barrel, English Damascus ; shot with 24drs. of Curtis’s and Harvey’ 8 
No. 3 powder ; "declared pattern, 174. 











LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. Penetration. Pattern. 
On Per -——“~—— Recoil.| On Per -———~“*—— Recoil. 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
84 215 39 #51 23 105 66 213 31 168 6 104 
77 214 36 175 1 105 73 «6.2208 336172 2 102 
59 2:19 27 154 20 105 41 2°28 18 121 5] 103 
93 211 44 18 #611 100 89 222 40 168 6 103 
72 2°25 32 122 52 103 66 1°94 34 160 14 105 
92 2°42 38 153 21 106 74 #218 34 169 5 103 
109, 214 «51-178 4 105 83 213 39 172 2 104 
134 2°35 57 194 20 105 61 2°26 27 160 14 107 
50 86238) 2114500 29 s:100 75> 214 35 172 2 103 
72 2°18 33 154 20 104 72 2°32 31 176 2 108 
74 195 38 #170 4 108 15 1°50 10 86 88 104 
58 2°32 = 1380 «44 0-105 64 229 28 18 11 104 
100 2°00 180 6 106 — Se SS 
Total of both barrels ................. 54°00 ... 4000 460 2612 
Average of 25 shots ..................... 21'600 —... 160°00 18°40 10°448 
Average force per pellet 0.0... 0... oceecceseecceseeceeeetses sesseseeses 216°00 
(Average pattern, 160°00) 
Average of the deviations of patterns from declared 
pattern .... ian csi siiatecaoniiee “LO 4M) 52°88 
Average recoil above BOID. 0. occccccccce ce seeseceeees 24°48 
Difference between highest and lowest recoils ......... 10°00 


FISUEG Of Merit eccacesvceersiiniseieciomiecivsnra ter avacume 108 Le 
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20-BORE GUN, made by W.H. TispDaLu; weight, 6lb.; length of barrel, 29in. ; 
make of barrel, English laminated ; shot with 2¢drs. ‘of Curtis’s and Harvey’ 8 
No. 4 powder ; ‘declared pattern, 155. 


LEFT BARREL. RIGHT BARREL. 
Penetration. Pattern. ' Penetration. Pattern. 
On Per -———— Recoil. On Per -———— Recoil. 
Gauge. Pollet 10in. Tot. Diff. Ganees Pellet. 10in. ae Diff. 
71 2°29 31 4 «618006«625—(104 58 2°00 29 21 105 
7 192 39 153 2 105 75> 197 38 77 22 102 
189 44 179 24 102 83 1:98 42 159 4 110 
2°00 44 155 0 104 59 #190 31 1438 «12 ~—)=«102 


| 68 227 30 159 #44 103 
| 50 217 23 136 19 104 
| 6 181 42 4163 #48 = 102 
31 132 23 101 | 80 211 38 164 9 102 
| 











58 1°87 
70 219 32 199 44 102 84 2:00 42 £162 7 = 102 
90 2:05 44 $174 $119 1038 !' 87 #=$198 44 145 10 £101 
57 2°37 24 168 138 #106 52 «6188 «633162 7 #86108 
53 46. 2°41 28 sd123- 832Ss«*i102 64 1°88 34 £157 2 102 
86 215 40 168 18 #102 
Total of both barrels ... .............. 51°65  .... 3928 357 2577 
Average of 20 shots ..............0..008. 2°060 ... 157°12 14°28 103°08 
Average force per pellet .... 0.0... cec cece cess ce cee cee cecceeusscessssssesee 206°60 
(Average pattern, 157°12.) 
Average of the deviations of patterns from declared 
pattern .. selene Meee iieceshdsntaca aes 47°36 
Average recoil above 801b. ... veces se 23°08 
Difference between highest and lowest recoils ......... 10°00 
Pigure Of M6rit: )sasid seas Gesaxedew sieve acer Loo 2A 


It was, as already remarked, clearly demonstrated in this 
trial that a sufficiently regular pattern can always be obtained ; 
and therefore no reason can be adduced why, in trying guns 
of different classes, we should not in future return to the 
original figure of merit adopted in 1866, and composed of the 
pattern added to the penetration, only taking care that the 
latter should bear a due proportion to the former. In the 
1866 and 1875 trials this was effected by multiplying the 
sheets of paper broken by 6, but under the force gauge it 
will be necessary to multiply by 100, and on this plan the 
following would be the respective figures of merit of the three 
gauges tried in 1879, taking the averages of the six best guns 
in each as recorded above. 

In the 1879 trials the deductions for recoil were far too 
great for a fair comparison between the three classes, though 
fair enough in each class by itself. The only reason for 

Lied 
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admitting recoil at all as a test is that, when excessive, it 
causes a disagreeable shock to the shoulder; but we know 
from experience that 3drs. of powder in a 20-bore will cause 
much more annoyance than 38{drs. in a 12-bore, yet it will 
measure much less as ‘“‘recoil”? in the machine. It is 
evident, from an examination of the above tables, that by 
using smaller charges of powder Mr. Green succeeded in 
reducing his recoil in the 16 and 20-bores below that of the 
winning 12-bore from 31°24 to 19°24 and 15°32 respectively, 
the total deductions of the winning guns in the three classes 
being as follows : 


Variation Recoil Variation 

in pattern. above 80lb. in recoil. 
Class 1 (12-bores)......... BISR » Sosgvawes SUBS iawee ves 6 = 58°56 
Class 2 (16-bores)......... 15°36... 19°24... 5 = 39°60 
Class 3 (20-bores)......... 14°84... T5832” foccdesin 7 = 87:16 


Mr. Greener’s 12-bore gun (the winner in Class 1) is thus 
shown to have been penalised 18°96 in favour of the winning 
16-bore, and 21°40 in favour of the winning 20-bore, irre- 
spective of the comparative variation in pattern, which was 
also in great measure due to the reduction in the charge of 
powder. 

Having thus shown the impropriety of importing the above 
deductions into the comparison, I now proceed to make it 
altogether without them. 

TABLE SHOWING THE Fiaure or Merit or tue 1879 Guns 

ON THE PLAN ADOPTED IN 1878. 
Class 1.—12-bores shot with ljoz. No. 6 chilled shot; 
penetration tested with force gauge, and all shot from 


machine rest. 
Pattern. Penetration. Fig. of Merit. 


Mrs J ORYIOR- ccessocetuscuieiacecvees 209°60...... 238°72 oo. aes 448°32 
Mr. Maleham ...........cccccseess 22448 ...7.. 222700. ...... 446°48 
Messrs. Trulock and Harris ... 211°80_...... 224°52 ...... 436°32 
Mr. Gre@Ner .......cccecccessseences 204°20_...... 231°20 435°40 
Mr. Rosson ........ccceceeececeeees 206°84 ...... 223'12 a... 429-96 
Mr. Leeson .......cececcesceecesees 174700 ....., 225'32 a... 399°32 


Average ......... 205715... 227°48 ue... 432°63 
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Class 2.—16-bores shot with loz. chilled shot, No. 6; con- 
ditions as before. 
Pattern. Penetration. Fig. of Merit. 


Mr. Maleham  .........scccescececs 189°96__...... 226°40  ....c, 416°36 
Mr. Jeffries ..... Dieiiwcnes ves bese: 17400... 222°80_...... 396°80 
BMY. Green jestce caverhesapetciaoseecs 170°36..... 224°44 oo... 394°80 
Me SONOS scciccs asa ssaicssides’s 166716 ...... 217°76 ...... 383°92 
Mr. Leeson oo... .ccscceuecscscceeess 153°40 ...... 218°76..... 37216 
Messrs. Bland ..............0.00.05 166°48 ...... 202°88 ...., 369°36 

Average ., ......... 170°06...... 218°84 ...... 388'90 


Class 3.—20-bore shot, with joz. of chilled shot. 
Pattern. Penetration. Fig. of Merit. 


Mr. Maleham ...............008 00s 183°80_ ...... 204°92 ...... 388°72 
Mr. Leeson ........ cece ccc eee eee nes TOUS - heeds yyy py ae 379°36 
Mr. (Greener sso ccdiickandecasens T5220" 253265 B20 OO- © Kitecs 376°08 
DM: SONOS: ce ccictaicacsnccaages aus 160°00_...... 216°00  ...... 376°00 
Mir GPeON Giles csr iensa Oasessareaet} B07? . acai ts 224°48 11... 375°20 
Mir. Visdale:..2yc2 ods cicaashaeiweies Pore: ascend 206°60  ...... 363°72 

Average ............ 160716 ...... PIGSS: . sk ca 376°51 


GENERAL SUMMARY. 
Average Pattern. Average Penetration. Figure of Merit. 


12-bores 205°15 + 227°48 = 432°63 
16 ,, 170°06 + 218°84 = 388°90 
20 160°16 + 216°35 = 376°51 
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On this calculation, instead of the smaller bores beating 
the 12-bore, as appeared from the result of the trial under the 
arranged conditions, the 12-bore comes out by far the best, 
beating the 16-bore by 43°73, and the 20-bore by 56°12. And 
the difference in the charge does not suffice altogether to 
account for the difference of result; for the 16-bore has about 
11 per cent. fewer pellets than the 12-bore, but the pattern 
was about 17 per cent. less. With the 20-bore, however, the 
charge is about 22 per cent. less than that of the 12-bore, and 
the pattern also about 22 per cent. less. As regards penetra- 
tion, the 16-bore scored about 4 per cent., and the 20-bore 
about 5 per cent. less than the 12-bore. 
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The penetration effected by a shot gun can also be obtained 
by ascertaining the velocity of its shot with the chronograph, 
which is used for testing the velocity of rifle balls; but the 
machine is very expensive, and hitherto it has only been 
applied to this purpose as a basis for theoretical calculation. 
I shall therefore postpone its consideration till I come to 
treat of ammunition. 

With regard to the pattern and penetration cffected by 
guns with larger shot, the following trials are recorded in 
the Field as having been made by me in 1879. The figure of 
merit, it will be seen, was calculated on the same basis as that 
used in the trials with No. 6 shot which had just taken place 
(May, 1879), and of which the results are given in pages 58 
to 67. A figure of merit on the 1878 basis is given overleaf 
(pages 72-3). 


Trial of 12 and 20-bore by the same maker, with chilled 
shot Nos. 6, 5, and 4; 10 shots im each case, with the 
same barrel. 


12-BORE GUN, weight, 711b.; English laminated barrels, 30in. long ; shot with 
3drs. C. and H. No. 6 and lioz. No. 6 Newcastle Company chilled shot; 
recoil spring screwed to 60. 


Penetration. Pattern. / Penetration. Pattern. 
On Per -—~——* Recoil. | On Per -———~——, Recoil. 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
90 2°37 38 196 1 104 127 2°35 54 221 24 105 


77 #%248 31 188 9 106 149 2°53 59 228 31 108 
186 2°45 76 218 21 106 107 223 48 190 7 105 
98 2:33 42 197 0 105 80 195 41 164 33 105 
180 2°36 55 224 27 109 omens —_—_ —_——- —— 
70 233 30 149 48 108 | Av. 2°338 197°5 20°1 106°0 


Average force per pellet ..........ccccccseeceseeceucessveuessensersas 233°80 
(Average pattern, 197°50.) 
Average of the deviation of patterns from average 


PAULO 4 oases ttaeagernon set dali dacueneersan aanaeean 20°10 5110 
Average recoil above 801b. ...... cc eecee sce eee cee eeeees 26°00 
Difference im recoil ........ccce csc ceecceeeeeeaceeseeneencs 5°00 
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SAME GUN ; shot with same powder, but 110z. No. 5 Newcastle shot. 


Penetration. Pattern. Penetration. Pattern. 
On Per ~——*——~ Recoil. On Per -———*——~, Recoil. 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
96 2°82 34 182 27 102 68 2°72 25 141 14 105 
74 264 28 $%«175 20 104 70 269 26 138 &17~= 105 
78 269 29 174 +19 105 48 240 20 96 59 103 
76 253 380 173 #18 = 107 64 2°46 26 110 45 106 
84 2:90 29 190 35 103 
90 300 30 172 &17~= 105 Av. 2°685 1551 27:1 104°5 
Average force per pellet .............2.0 66 ce ce ceee eee ce es eee as 268°50 


(Average pattern, 155°10. i 
Average of the deviation of patterns from average 














pattern ... . Eatah. gatduets, & Gt «kbs ae Me 
Average recoil above 801b.. Wate GUS hue ces aun Ny tees a 
Difference in recoil ... ........... ceeee eee ‘ate ae ae. OOO 
Piedre of Merit: 26-46 nhl Mh ck. ast cies Aha 211°90 
SAME GUN; shot with lioz. No. 4 Newcastle chilled shot. 
Penetration. Pattern. Penetration. Pattern. 
On Per ~———-*~———_, Recoil.: On Per ———~*——> Recoil. 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
53 3:12) «17 88 10 101 64 291 22 100 2 104 
43 2:87 15 96 2 102 75 «©8120 24 0 105 7 101 
72 2°57 28 104 6 103 84 S11 27 #110 12 = 103 
61 3°05 20 = 101 3 101 61 3:21 19 93 5 101 
78 3:12 25 97 1 105 | — 
60 3°33 18 89 9 106 | Av. 3°041 83 35°7 102°7 
Average force per pellet ............ 0c. cece cence eee e cent teen ee ees 304°10 


(Average pattern, 98°30.) 
Average of the deviation of patterns from average ? 
o'70 


PACUEEDY «ne curaye teen. wc lene eres ev eatae nace vas te amtes 

Average recoil above 80]b. ...... 00 ........ece ee . 22°70 

Difference in recoil ...... 6. ..c cece eee eee cece een eee 5°00 
Freure of Merit. & echoed enh wei ane ieain oa 270°70 


20-BORE GUN, weight, 5lb. 140z.; English laminated iron 30in. barrel; shot 
with 2idrs. Curtis’s and Harvey's No. 4 powder, oz. No. 6 Newcastle chilled 
shot. 
Penetration. Pattern. Penetration. Pattern. 


On Per -——————_> Recoil. On Per -—————_ Recoil. 











Gauge. Pellet. 10in. Tot. Diff Gauge. Pellet. 10in. Tot. Diff. 
84 2°21 388 150 4 98 57 2:48 23 158 12 96 
62 2:07 30 145 1 96 90 2:20 41 180 34 98 
72 225 32 148 2 99 79 2°32 34 154 8 99 
44 2°32° 19 104 42 100 73 2°28 32 = £151 o 92 
64 2°46 26 141 ° 95 —_—— 
48 2:53 19 1381 15 94 Av. 2°312 1462 12°8 96°77 

Average force per pellet 0.00... cce eee cee cence teeeees 231°20 


(Average pattern, 146°20.) 
Average of the deviation of patterns from average 


DAUGOPES % on Gaaiciea vices seine dore can tees eadorta cae alae 12°80 37-50 
Average recoil above SOIb. ... 0... cece eee eee ees 16°70 
Difference in recoil ......ccc cece cece eee eee ceeeee eee 8:00 
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SAME GUN; shot with {0z. No. 5 Newcastle chilled shot. 


Penetration. Pattern. Penetration. * Pattern. 
On Per -———~*—— Recoil On Per -———~—— Recoil. 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
58 2°76 21 106 28 95 50 2°94 17 88 0 97 
59 2°57 23 +4118 30 94 50 2°78 18 66 22 96 
68 2°43 28 130 42 96 40 2°86 14 43 45 91 
70 280 25 119 381 96 38 2°37 16 38 50 92 
59 311 19 73 =15 95 — — —- —— 
88 2°93 30 98 10 93 Av. 2°755 87°9 27°3 94°5 
Average force per pellet ..............cccesee sees vec eeeteevensauees 275°50 


(Average pattern, 87°90.) 


Average of the deviation of patterns from average 
POCCCTN: suieitvscaw wes gamess eugene ones aitenueeanes 27°30 ? 47-80 
Average recoil above 80Ib. ............ccc cee cce sees ee eee 14°50 
Difference in recoil... cece cee cce cee cee see eeeeenees 6°00 
Figure Of Merit: - cece sce ekasasdaccasusane ee iad ia an 227°70 
SAME GUN ; shot with j0z. No. 4 Newcastle chilled shot. 
Penetration. Pattern. Penetration. Pattern. 
On Per -————\ Recoil. | On Per -———~*——\V Recoil. 
Gauge. Pellet. 10in. Tot. Diff. Gauge. Pellet. 10in. Tot. Diff. 
ol 319 16 £2110 ~= 382 97 41 315 138 50 828 91 
56 2°95 19 125 47 95 47 2°76 17 84 6 95 
48 3°20 15 84 6 96 48 3°00 16 62 16 96 
64 337 19 90 12 94 28 311 9 38 40 92 
68 3°23 21 93 15 93 ——- —$ —«———- -——- 
39 3°24 12 49 29 92 Av. 37120 78°5 231 94:1 
Average force per pellet ..........c.ccccce cesses ceesenvaeeeeereeseees 312°00 


(Average pattern, 78°50.) 
Average of the deviation of patterns from average 





DAGCORN: sacecaiaxseacguiaedwinanieen a setad oaae ives tates 23°10 42°20 
Average recoil above 80I1b. .......... cece eee e ee cece eee 14°10 
Difference in recoil ......... ccc cee ceccecueeeee senses seus 5°00 

Migureof Merit: go94 cscucondvacsietice weawrsneeee 269°80 


On comparing these tables according to the 1878 figure of 
merit, the following results come out, some of which are a 


little remarkable. 





12-BORE. 20-BORE. 
1doz. No. 6 shot. 1doz. No. 6 shot. 
Pattern. icicciaceeds 197°50 Pattern ............ 146°20 
Average Force ... 233°80 Average Force ... 231°20 








Fig. of Merit ... 431°30 Fig. of Merit ... 377°40 
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12-BORE. 20-BORE. 
| 
| 
| 
| 
i 


1doz. No. 5 shot. 


Pattern ............ 155-10 
Average Force ... 268°50 


1foz. No. 5 shot. 


Pattern ...... ..... 87°90 
Average Force .. 275°50 








Fig. of Merit ...  423°60 Fig. of Merit ... 363°40 








1foz. No. 4 shot. 14oz. No. 4 shot. 
Pattern ............ 98°30 Pattern ........ 78°50 
Average Force ... 304°10 Average Force .. 312°00 
Fig. of Merit ... 402°40 Fig. of Merit .. 390°50 





The general supposition previously held that larger shot 
would tell in favour of the force of the 12-bore was not 
realised, as No. 6 gives a slight superiority in force to the 
latter, while with No. 5 and No. 6 the 20-bore is consider- 
ably the higher; but in regularity of pattern the 12-bore had 
the advantage. ‘lhe deviations in pattern of the 20-bore 
were much greater with Nos. 4 and 5 than with No. 6, 
being on the average more than double, while with the 
12-bore they were only slightly increased. In each case the 
recoil diminished from the small to the large size of shot. 
The wadding used was in accordance with my usual principle, 
viz., a pink-edged wad over the powder, then an ordinary 
felt three-eighths of an inch thick, on which was a thin card- 
board wad, and another of the same kind over the shot: 
Hley’s green cases, all turned down in the usual way. Both 
the powder and shot were carefully weighed. 

In reference to this trial the following very interesting 
letter appeared shortly afterwards in the field from a 
correspondent who has thrown considerable light on it and 
kindred subjects in its columns: 


Sr1r,—Your trials of No. 4 and 5 shot, in comparison with No. 6, 
so far as you have yet been able to carry them out, appear to have 
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been productive of rather unexpected results—unexpected, at all 
events, to myself, and possibly to others; for, making due 
allowance on all sides for the difference in number and weight of 
the pellets, the large sizes fall short in penetration as well as 
pattern when compared with No. 6. 

This may not be apparent at the first glance; but by analysing 
the tables of results it will be found that the proportion of the 
charge which struck the target was less with No. 5 than with 
No. 6, and still less with No. 4 than with No. 5; likewise that 
the blow given by those pellets which did hit the target 
diminished in force (ih proportion to weight) as the shot increased 
in size. 

In the latter respect—the force per pellet—the result is quite 
opposite to what may be expected, because the larger the pellet, 
the less surface in proportion to weight does it offer to the 
resistance of the atmosphere, and the less speed does it lose in 
consequence; so that it might naturally be supposed it would hit 
harder at 40 yards, over and above the mere difference in weight. 

As the “average force per pellet”? has so considerable an effect 
in enhancing the “figure of merit”? constructed for the May 
trials (1879), an opinion very different from that at which I have 
arrived may easily be formed after a cursory glance at the tables 
now published. But the trial of May does not stand on all fours 
with that of different-sized shot. In the former, “ pattern” per se 
was omitted, for the reason that different men hold different opinions 
as to the number of pellets that should be put within a 30-inch 
circle, and as each can get his wishes carried out to order, pattern 
may be looked on as a fixed quantity and passed over, the contest 
being confined to penetration, regularity of shooting, recoil, &c. 
It is otherwise, however, in comparing the shooting with different- 
sized pellets from the same gun. There the gun is the fixed 
quantity, with the pattern of which (as used with No. 6 shot) it 
may be supposed that the owner is content. The object of the 
inquiry is to ascertain whether other sizes of shot give equally 
good results; and for such a purpose pattern must be taken ito 
consideration, otherwise a gun which puts, say, two-thirds of an 
ounce of shot on the target in the one case might fail to put one- 
third on it in the other, and yet show a better result merely on 
‘force per pellet.” For these reasons I beg leave to set forth the 
grounds upon which I have ventured to make the assertions with 
which I commenced this letter. 
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No. 6 shot has 270 pellets to the ounce, and No. 5 has but 218 
or thereabouts (as I find different samples vary a pellet or two); 
and not having any No. 4 at hand, I take the number stated in 
“ British Rural Sports,” viz.,177.* Hence, with charges of equal 
weight, the pellets of No. 6 are very nearly one-fourth more 
numerous than those of No. 5, while a single pellet of No. 5 is one- 
fourth heavier than a pellet of No. 6. Accordingly, if a gun 
shoots equally well with the different sizes of shot, its “‘ pattern” 
with No. 6 will contain one-fourth more pellets than with No. 5, 
and the “force per pellet” of No. 5 will be one-fourth greater than 
with No. 6. In like manner with No. 4, the pellets to the ounce 
(177) are about two-thirds those of Nos. 6, so that the pattern of 
the former should be as two to three of the latter, and the force 
per pellet as three to two. 

On this basis, taking as a standard the average of the shots with 
the guns used last week, I give what would be the corresponding 
results of an equal portion of the charge of the larger sizes of 
shot, supposing that the pellets struck the target with equal 
velocity; and I place alongside the actual results as taken from 
last week’s tables: 


12-BORE GUN. 


Proportionate Numbers. Actual Results. 
Force Force 
Pattern. per Pattern. per 
Pellet. Pellet. 
ING: 0 Stiunecties 197°50 x 2°338 = 461°75 ....... 197750 x 2°338 = 461°75 
NOs 5: sitinc 159°45 x 2°896 = 461°75_......... 155°10 x 2°685 = 416°44 
ong: errr 129°49 x 3°566 = 461°75 ....... 98°30 x 3°041 = 298°93 


20-BORE GUN. 


Proportionate Numbers. Actual Results. 
Force Force 
Pattern. per Pattern. per 
Pellet. Pellet. 
Non Ocssciweeks 146°20 x 2°312 = 338°00  ......... 146°20 x 2°312 = 338:-00 
NO: Soe occ 118°02 x 2°864 = 338°00 ......... 87°90 x 2°755 = 242°16 
NGO Sec the Suen: 95°83 x 3°527 = 338°00. ......... 78°50 x 3°120 = 24492 


Of course, one can hardly draw a general conclusion from so 
small an amount of data, but, so far as these trials have gone, 





* If the shot used at the trial does not quite agree with this number the 
difference will not be material, as if the pellets are more numerous, there muat 
be a corresponding decrease in weight, and vice versd. 
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they lead to the inference that the larger the pellets the sooner 
they spread after leaving the muzzle of the gun; and that there- 
fore they encounter the full resistance of the atmosphere for a 
greater distance than the smaller pellets, which keep together 
longer in a ball, so to speak. 

The difference of effect between travelling in a compact mass 
and travelling separately can only be very roughly estimated. To 
give an approximate idea, however, I will treat the mass as it were 
a solid ball; but as a 12-bore bullet would weigh more than the 
shot, and this additional weight would give a further advan- 
tageto the ball, I shall, in making the following calculations, 
suppose the metal to be lighter and the weight to be only 
loz. 

In Professor Bashforth’s ‘‘ Mathematical Treatise on the Motion 
of Projectiles’’—the most reliable book, I believe, ever published 
on this subject—very elaborate tables are given for calculating the 
retardation of elongated and spherical projectiles, the weight and 
diameter of which are known; and, although these were of course 
intended for military weapons, the same laws will apply to a certain 
extent to shot guns—~.e., so far as the pellets can be looked on as 
travelling independently. 

Taking the weight of a No. 6 pellet at ;1,0z. and its diameter 
at ;,m.,* a pellet starting with 1200ft. velocity would, according 
to calculations based on Professor Bashforth’s tables,t have the 
following velocities at intervals of 10ft. up to 40 yards, while a 


* Having measured two samples of No. 6 shot, by different makers, I found 
that 99 pellets of the one and 100 of the other almost exactly equalled 10in. ; 
and of No. 5 shot, 89 pellets of one sample measured 10in., and 90 pellets of 
another were rather under that measurement; besides which, the larger pellets 
were the lightest, numbering one or two more to the ounce. 

+ I cannot attempt to give here any account of Professor Bashforth’s process 
of calculating the velocity of projectiles beyond stating that it is based on the 
fact (ascertained by experiment) that within certain limits the retardation from 
resistance of the atmosphere varies as the cube of the velocity of the projectile ; 
that at very high velocities (not likely to affect shot guns) the ratio diminishes ; 
and that at low velocities the ratio is higher than the cube. This necessitates 
a variable coefficient, provided for in Professor Bashforth’s tables. The 
amount of resistance varies likewise with the form, diameter, and weight 
of the projectiles—the resistance to an elongated projectile with ogival 
head being represented, at 1140ft. velocity, by the number 1042; with a 
hemispherical head 1329; and with a flat head 1896; while with a spherical shot 
it is 1534, 
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12-bore ball of loz. weight would lose velocity with much less 
rapidity, as shown by the figures ae alongside : 


SINGLE PELLET oF No. 6. 110z. BALL OF 12-BoRE. 
Initial velocity .............cc cece ees 1200 ‘Initial velocity igs se Madeaernaneaes 1200 
NG > LO POOU Acgisnisc tenis ices 1812 At 10 feet 0.0000. i. 1185 
i AO? ge. Sisal ie Mitek ehawads POSS. og: “20> an sisnscthe say’ 5 Soaneasanalen 1169 
Rein TOS. ce. eae kG at te eked Ofo. ay OO) easiness hei 1154 
eh, UO ee «hte an tN aa) har eect GOD ie. SRO ee, causes haa anes w ate, 1140 
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With a No. 5 pellet, having the same initial velocity as above, 
the striking velocity at 40 yards would be about 15 feet higher 
than the No. 6. 

If, then, we suppose, cnigadt irregular loading, a defective wad, 
or an excessive charge of powder, the mass of shot begins to break 
up immediately on leaving the muzzle of the gun, the pellets which 
first separate will lose speed as compared with those which keep 
together, and the shot will reach the target in comparatively strag- 
gling order, and their velocity at the moment of impact will be low 
on the average ; whereas if the mass keep together for a good dis- 
tance, their average velocity will be comparatively high. At the 
énd of six or seven yards, pellets which quitted the mass intme- 
diately on leaving the gun would probably have lost about a 
hundred feet velocity as compared with those which keep together ; 
and if these slow pellets subsequently hit the force gauge, they 
can only serve to reduce the “ average force per pellet.” Mr. B. C. 
Evelegh, who officiated at the gun trial of May, 1879, and who was 
stationed immediately behind the target in order to make the 
records of the force gauge, informed me that his ear eventually 
became so educated to the difference of sounds produced by the 
pellets reaching the target, that before looking at the index he 
could form a very fairly approximate notion of the force which 
would be registered on the gauge, according as the pellets pro- 
duced a sudden blow or a more or less irregular clatter on striking 
the target. 

The gun which showed the greatest penetration in the May trials 
gave 2°3872 as the average force per pellet, and this multiplied by 
270 (as explained in my letter of May 10, 1879), gives 645ft. as the 
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final or striking velocity at 40 yards. This would correspond with 
an initial velocity of 1228ft.,as based on Professor Bashforth’s 
tables. The gun used last week gave nearly as good penetration 
as the highest at the May trial—the average force per pellet being 
2°338 with No. 6, which would give ‘631ft. as the final velocity at 
40 yards, and this would correspond with an initial velocity of 
1166ft. The general average of the 12-bores at the May trials 
was equal to 592ft. final velocity at 40 yards, which corresponds 
with 1015 initial velocity. And the 12-bore giving the lowest 
penetration at the May trial showed an average force per pellet 
of 2°0068, or 542 final velocity at 40 yards, which corresponds 
with an initial velocity of only 886ft. Now it is impossible 
to suppose that these guns could differ to such an extent as 
regards the force with which they discharged their pellets. In 
all probability the initial velocity varied comparatively little with 
equal charges; but the final velocity depended on the manner in 
which the pellets kept together. 

In Cape’s ‘‘ Mathematics,’ a work published some thirty or 
forty years ago for the use of the military students of Addis- 
combe, a formula founded on actual experiment is given for 
calculating the approximate initial velocity of ball from smooth- 
bored guns; viz.: Multiply by 3 the weight of the powder, divide 
by the weight of the shot; extract the square root of the quotient, 
multiply that root by 1600, and the product will be the initial 
velocity in feet. If we apply this to 3dr. of powder and a loz. ball, 
we find that three times 3dr. divided by 16dr. is equal to -°;, the 
square root of which is #; this, multiplied by 1600, gives 1200ft. 
as the initial velocity. If the same process be carried out with 
3zdr. and 1joz. ball the result will be an initial velocity of rather 
under 1160ft. With loose shot the initial velocity would doubtless 
be somewhat less, owing to the greater amount of friction in the 
barrel arising from the numerous points of contact, the friction 
being in inverse proportion to the size of the pellets. I therefore 
conclude that 1100 or 1150 would be somewhere about the initial 
velocity of the pellets, and that according as they travel more or less 
compactly, so does their striking velocity vary at any given distance. 

I hope that further experiments may be carried out with the 
different sizes of shot; and I think it probable that the larger 
kinds will show better results with reduced charges of powder, as 
the pellets will be less likely to scatter on leaving the muzzle of 
the gun. T. 
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In 1878, after the expiration of the regular trials, some of 
the guns were tried at 50 and 60 yards, with No. 6 and No. 5 
shot, but the pads being composed of too small a number of 
sheets, no very satisfactory results were obtained. I append 
the scores, however, for what they are worth. 


SHOOTING AT 50 YARDS, WITH 110Z. NO. 6 SHOT. 
CHOKE-BORE GUN, MADE BY W. W. GREENER; WT. 7lb. 30z.; SHOT WITH 








3idr. Pliaovu anp Wiuxks, No.4. 3qdr. Curtis, No. 4. 

LEFT BARREL. RIGHT BARREL. | LEFT BARREL. RIGHT BARREL. 
Penet. Pat. Recoil. Penet. Pat. Recoil. 1 Pat. Recoil. Penet. Pat. Eecoil. 
thro. 182 86... thro. 156 84 15 160 87 .. 13 £141 86 

, 128 & . , 146 83 | 13 139 86 .. 15 135 86} 

=f 142 «92 : - 157 84 13 108 87) ... 13 100) 87 

5 (TL 8 oo. 5) 157) 8 | 15) 1400 88 15 183) 86 

: 147. 85 og, 156 85 13 182 88 =~... +15 114 90 

ie 132 8 . 4, 155 84 17. «148 88—tiwaas“‘<‘z OAH OO 

* 158 84 .. 5 155 86 | 15 148 90 |. 13) 154 88 

5 148 83. 50 6175) 684 | 1566158) 687)C(Cww. Kk 186) 88 

ey 157 85 i, 165 844 | 12 «188 «6895 1. 140 (10488 

* 156 843 | ,, 14984 14 141 8 ... 14 101° 87 

17 122 8 .. ” 192 86 | 13 127 Wh 2 14 144 90 
thro. 1381 85) ... ,, 147. 83) | 14 114 88 .. 16 14 86 

161 84 (44 107. 87 
Average penetration x 6 ..._... 119°28 Average penetration x 6 ......... 84°48 
Average pattern . . 1538°80 | Average pattern ...... 131°60 
Difference in pattern . . 31°80 Difference in pattern .. .. 31°60 
Aver. recoil above 50lb. sn | 79°60 | Aver. recoil above 50lb. ara 74°84 
Difference in recoil. . 9°00 | Difference ia recoil ..... 5°50 

Figure of Merit .. ’ 3°6 | Figure of Merit................ 9°64 

The pads in this round consisted of, 

20 sheets, and, except in one instance, Pads, 25 sheets. 
all the sheets were penetrated. 

SAME GUN, WITH 405 grains i MopIFIED CHOKE-GUN (BAKER), WITH 

SCHULTZE. didr. CURTIS PowDER, No. 4. 

LEFT BARREL. RIGHT BARREL. | LEFT BARREL. RIGHT BARREL. 
Penet. Pat. Recoil. Penet. Pat. Recoil.‘ Penet. Pat. Recoil. Penet. Pat. Recoil. 

18 #6177) 689). 14 184 825 | thro, 880 90)... thro. 118 913 

15 85 8... 16 129 «86 Hyg 108 91... «2d 127 «690 

24 134 86... 14 #182 & 22 106 90... 23 14 91 

16 158 844 |. 13 80 85 | 21 119 9 |. 17 67 90 

15 167 8... 16 4171 853 , 21 WT 88s... 17 89 88% 

15 1382 8 .. 15 166 84 |; 22 124 89 .. 21 123 9 

12 64 86 .. 15 £106 83 ithro. 114 89 ... 22 143 9 

15 159 85} .. 15 92 8 | ,, 109 90 ... 18 108 89 

146 ©1380 8446... «613801414 22 118 9%... 20 £130 = 91 

25 161 85 ... 16 £111 87 | 22 111 91 ~~... thro. 133 89 

15 10 85 .. 12 66 87 | 21 125 89 ... 4, 144 89 

12 135 85 ... 16 1388 86 | 20 103 88 ... ,, 128 89 

22 107 833 | 18 92 88} 

Average penetration x 6 ......... 94°80 Average penetration x 6 ........ 131°52 
Average pattern .. ...... 129°20 | Average pattern ......... 115°16 
Difference in pattern .. 65°20 | Difference in pattern .. 48°16 
Aver. recoil above 50lb. asa 106° 74 Aver. recoil above 50lb. 39° 70 91°36 
Difference in recoil ...... 6°50 | Difference in recoil ...... 3°50 

Figure of Merit......minus 11°94 Brey} Figure of Merit................ 40°16 


Pad, 40 sheets. Pad, 25 sheets. 
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SHOOTING AT 50 YARDS WITH NO. 6 SHOT. 
(continued.) 


CYLINDER GUN, MADE BY POWELL; WEIGHT, 7Ib.; 


3¢dr. Pliaov PowvER, No. 4. 
LEFT BARREL. 


RIGHT BARREL. 


SHOT WITH 


42 grains SCHULTZE. 
RIGHT BARREL. 


LEFT BARREL. 


Penet. Pat. Recoil. Penet. Pat. Recoil. Penet. Pat. Recoil. Penet. Pat. Recoil. 
20 57 894 10 49 91 19 130 = 83 12 44, 86 
thro. 66 90 21 96 89 20 76 «81 14 Zo 79% 
22 od =: 89 18 61 90 0 25 80 15 72 =82 
12 73 = 90 20 78 «89 18 111 78 12 wo 78 
23 61 894 thro. 63 90 16 65 77 23 100 82 
20 72 89 16 59 = 90 14 90 808 0 18 78 
17 55 = 889 0 18 90 17 «6114 «676 9 3D ©6824 
21 60 90 22 68 89 17 44 883 17 06 =682 
20 88 90 24 94 89 22 98 80 19 109 = 82 
18 91 90 16 62 89: 18 1389 814 17 101 = 78 
19 73 894 19 74 90 16 74 81 0 26 «77 
21 66 88% 12 73 = 90 0 42 86 17 «#6116 «7% 
17 69 90 17 67 784 

Average penetration x 6 . 109°92 Average penetration x 6 .. 83°76 
Average pattern 67°16 Average pattern ......... 79°88 


Difference in pattern 


49°16 


Difference in pattern . 


07°88 


Aver. recoil above 50lb. 39° ct 91°28 Aver. recoil above 501b. sa 101°02 


Difference in recoil 


2°50 


Figure of Merit . 


Pad, 25 sheets. 


CYLINDER GUN, MADE BY BAKER; 


18°64 


3idr. HALL PowpEk, LETTER A. 
LEFT BARREL. 


RIGHT BARREL. 


Difference in recoil 


Figure of Merit .. 
Pad, 25 sheets. 


seavet 12 


SHOT WITH 


MINUS 


"00 


17°26 


45 grains SCHULTZE. 
RIGHT BARREL. 


LEFT BARREL. 


Penet. Pat. Recoil. Penct. Pat. Recoil. Penet. Pat. Recoil. Penet. Pat. Recoil. 
thro. 70 94 thro. 94 894 15 48 86. 18 55 = «85 
22 75 = 8&9 21 838 872 21 114 8&6 20 98 82 
17 81 90 17 68 89 20 77 (8 23 92 83 
12 83 89 18 66 90 22 101 = 82 thro. 112 83 
20 80 89 17 77 ~=688 22 97 «81 16 95 82 
21 82 90 24 76 90 4thro. 108 83 24 104 82 
16 84 88 18 56-89 $5 96 82% 19 93 834 
thro. 64 88 19 76 89 19 72 83 19 96 §=83 
20 76 = 884 21 74 90 18 90 8683 thro. 86 83 
22 93 90 16 63 88 22 116 = 82 22 128 = 81 
19 84 88 13 76 884 22 94 85 thro. 97 83 
16 86 87 20 76 90 thro. 983 83 21 838 834 
16 82 90 22 117 88 

Average penetration x 6 ......... 115°20 Average penetration x 6 . 128°40 
Average pattern .... 77°00 Average pattern ........ 94°48 


Difference in 21:00 
Aver. recoil about 50lb. 39°16 
Difference in recoil ... 7°00 


Figure of Merit 


attern 


Pad, 25 sheets. 


48°04 


Difference in 
67°16 Aver. recoil above 50lb. 33° 40} 84,58 
Difference in recoil 5°00 


attern .. 


46°48 


Figure of Merit. . 
Pad, 25 sheets. 


43°82 
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AT 50 YARDS, WITH 1140Z. NO. 5 SHOT. 


CHoxn-BorE Gun, MADE BY W. W. GREENER; SHOT WITH 


3idr. Praou ALLIANCE POWDER. Same Guy, WITH 45 grains SCHULTZE. 
LEFT BARREL. RIGHT BARREL. LEFT BARREL. RIGHT BARREL. 
Penet. Pat. Recoil. Penet. Pat. Recoil. Penet. Pat. Recoil. Penet. Pat. Recoil. 
thro. 116 864 ... thro. 119 88 thro. 77 814 ... thro. 189 83% 


ae 182 88 ... 4, 121 8&6 7 108 83k 2. ,, 101 834 
= 109 87 ... 20 128 85 as 153 854 i, 129 81 
22 101 86... thro. 118 86 5 153 834 ... ,, 124 834 
thro. 182 87 ... ,, 131 88 - 121 85+ ... 23 142 oat 
108 85% ... + 98 86 21 126 82... 16 74: 
110 86 ... . 118 87 23 14 84 .. 23 145 82 
122 853... ,, 137 87 21 145 82. ... 22 187 84 
123 86... 22 122 864 22 1385 84 ... 22 145 82 
140 87 ... thro. 125 8&8 21 118 8&4 ~~ 20 125 82 
112 «874 ... ~=—20 95 85 22 137 814... 3925 120 38686 
123 87 ... 28 125 = 86 23 147 88 ... 2 121 8 
142 86 21 109 ~= 81 
Average penetration x 6 ......... 145°68 Average penetration x 6 ......... 138°00 
Average pattern ......... 120°44 Average pattern ......... 127°04 
Differenc2 in pattern... 25°44. Difference in pattern... 53°04 
Aver. reco’! above 50lb. 36°56 65°00 Aver. recoil above 50Ib. 33°18 91°22 
Difference in recoil ...... 3°00 Difference in recoil...... 5°00 
Figure of Merit................ 80°68 Figure of Merit............... 46°78 
The first nine pads consisted of 25 
Pad, 25 sheets. sheets, all of which were penetrated ; 
the remainder were 40 sheets. 
AT 60 YARDS, WITH 130Z. NO. 6 SHOT. 
Same CHOKE-BorE Gun, By W. W. GREENER; SHOT WITH 
34dr. Praou ALLIANCE POWDER. 45 grains SCHULTZE. 

LEFT BARREL. RIGHT BARREL. LEFT BARREL. RIGHT BARREL. 
Penet. Pat. Recoil. Penet. Pat. Recoil. Penet. Pat. Recoil. Penet. Pat. Recoil. 
13 87 874 ... 18 64 90 16 144 81... «10 42 863 
13 70 89} ... 12 62 89 11 114 88 .. 14 80 83 
12 78 89 ... Il 98 90. Il 112 80... 14 121 84 
12 117 87... %I8 104 86 °° £=18 #10 «80... %IW 112 85 
11 80 84 ... 14 108 88 12 #1382 80... #:+%15 $108 & 
12 938 84 ... 10 67 86 12 89 8... 16 123 «82 
10 96 88... 14 106 = 84 13 145 80... 16 135 8&4 
13 107 85 .. ill lll = =&6 13 125 804 ... 18 110 «8&4 
14 82 9 .. 18 99 88 12 100 80 .. 18 1380 8 
14 84 87 ... 12 79 89 11 112 78 ... 14 106 8% 
13 83 87 .. Il 73 ©8685 14 107 8 .. 416 £126 8 
11 88 91 .. 12 97 91 12 82 82 .. 138 1384 85 

14 104 92 16 76 82 
Average penetration x 6 ......... 73-92 Average penetration x 6 ......... 80°16 
Average pattern ......... 89°28 Average pattern aigevses 110°80 
Difference in pattern ... 27°28 Difference in pattern ... 68°80 
Aver. recoil above 50lb. 37°54 "3°82 Aver. recoil above 50lb. 32°60$ 109°90 
Difference in recoil ...... 9°00 Difference in recoil ...... 8°50 
Figure of Merit............... 0°10 Figure of Merit ...... minus 29°74 
Pad, 40 sheets. Pad, 40 sheets. 


G 
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AT 60 YARDS, WITH 1}02Z. NO. 5 SHOT. 
Same Gun, WITH 45 grains 


n GuN, witH Sidr. Praov 
oa Lo SoRULTER. 

LEFT BARREL. RIGHT BARREL. LEFT BARREL. RIGHT BARREL. 
Panet. Pat. Recoil. Penet. Pat. Recoil. Penet. Pat. Becoil. Penet. Pat. Recofl, 
l4@ 68 & .. 13 102 8 18 £6 8 .. 18 97 8& 
1 67% 86 13 (94@ 686 0 150 81 BBC(‘a“‘“‘CSCd'Y:sisiéd210) Bd 
ll 8 & 12g eat I 8 81 .. 18 67 & 
18 8 69% 15 106 (47° «108 «Bl. «16 RBS 
12 «© 8B 13 107 «8 17) hs BHCC“ C0 
9 991 86 100 388 18 SSH dK CORDS 
18 8% & 8 8 8 ,4 8 8 .. 1h) 10 Bad 
0 s&h 8 16 101 8 14 82 &8 .. OO RG gg 
1 «686 OC? 144 106 86h 15 78d 00s 8 
14 6? BR 3 81 & | 17 No BR. 12 & 8 
12 18 & 15 10 88 ;, 18 115 8 .. 16 92 & 
4 ® 8&6 14 1077 8 15 G61 & .. 18 $® 85 
122 3 86 17 110 8 
Average penetration x 6 ......... 77°04 Average penetration x 6 ......... 88°32 
Average pattern ......... 88°84 Average pattern ......... 95°04 


Aver. recoil above 50lb. 36°40 Aver. recoil a 


Difference in recoil...... 3°00 Difference in recoil...... 9° 


Difference in pattern ... 36°84 Difference in pattern ... 34°04 
76°24 ve 50lb. 33° fe 76°36 


Figure of Merit ............... 0.80 Figure of Merit............... 11°76 
Pad, 40 sheets. Pad, 40 sheets. 


CHAPTER IV. 
CONSTRUCTION OF THE GUN. 


SECTION I, 
Tur Barre. on BARRELS. 


WHATEVER may be the kind of gun about to be made, the first 
thing done is to forge the tube or tubes containing the 
charge. Formerly they were all made of plain iron, but for the 
last hundred years the barrels of all best guns have been con- 
structed either of strips of twisted iron coiled spirally round a 
mandril, and welded together by heat, or of steel. At present 
the selection is from three kinds, viz., first, Damascus; second, 
laminated steel; and third, plain steel. 

Plain iron is only used for the very cheap guns intended for 
the foreign market, and I shall therefore only allude to it here 
in the most cursory manner. The other three kinds must, 
however, be more fully described. 

The chief difficulty in the present day is to obtain iron of 
sufficiently good quality to mix with the steel, whether for 
Damascus or laminated barrels. Formerly horseshoe stub 
nails were alone thought good enough ; but of late years these 
have fallen off in quality, and are also insufficient for the 
supply of the increased demand for shot guns since the passing 
of the present game law. These stubs, generally mixed 
together with other “scraps,” were welded together and 
forged into bars ; but in the present day new iron is alone used, 
selecting the best quality in the market, and refining it by 
melting and puddling, after which it is submitted to the tilt 

@ 2 
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hammer, by which its fibres are condensed and drawn out. 
Swedish steel is treated in a somewhat similar manner, and 
then the material is ready for the barrel forger, who proceeds 
as follows: 

Bars of equal length are laid together or “ faggotted,” and 
heated in a furnace, after which they are put under the 
tilt hammer, and hammered again and again, so as to condense 
the fibres, and weld the iron and steel together. The bars 
thus treated are cut into lengths, again “‘ faggotted,’”’ and put 
in the furnace, when they are hammered into narrow strips of 
the desired width, as presently to be described. 

According to the kind of barrel intended is the proportion 
of steel and iron, and also the treatment of these metals by 
the barrel maker. Thus— 

In single iron Damascus the two metals are in nearly equal 
proportions. 

English steel Damascus is composed of six parts steel and 
four of iron. 

Silver steel Damascus has nearly eight parts steel and two 
or two and a half of iron. 

Laminated steel is composed, like English steel Damascus, 
of about six parts steel and four of iron. The sole difference 
in fact between steel Damascus and laminated steel consists in 
the manipulation of the rods, which are less twisted in the 
latter than in the former, but more hammered to produce firm 
welding and condensation of the fibres. Hxcessive hammering 
of Damascus iron interferes with the beauty of the figure. 

With the exception of plain steel barrels, all those for shot 
guns are welded by heat as above described, and wherever 
steel enters into their composition, wholly or in part, great 
care is necessary not to overheat them, as by that means its 
tenacity is materially reduced. 

The process of forging twisted barrels is as follows: A rod 
is first heated, and then twisted into a spiral form by means 
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of two iron bars, one fixed, and the other held in a notch of 
a machine, which is turned by a winch handle, so as to effect 
the twist. These rods are then treated according to the quality 
of the barrels to be forged. Thus, for very common guns a single 
rod of iron is slightly twisted, and hammered when hot into a 
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THREE TwIsT. 


flat band. For the next kind two twisted rods of steel and 
iron are welded into a band. Successive qualities are formed 
of three, four, five, or six twists of alternate steel and iron, 
the most common being three and four twist, as shown in the 
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Four Twist. 


annexed illustrations. The next operation is similar in principle 
for all guns, though it varies in the degree of manipulation. It 
consists in twisting one of these bands spirally round a 
mandril, as in the woodcut in which “ four twist” is shown; 





Two SPIRALS WELDED TOGETHER IN THE MIDDLE. 


but the appearance in the several twists differs only in the 
number of lines separating the rods of which the band is 
composed. When the rod is thus twisted it is allowed to 
cool, while others are twisted in the same way; and the next 
process is for the smith to join the edges by welding them 
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under the hammer at a white heat, at the same time placing 

the twist with its mandril in a semi-circular groove, and 

turning it constantly under the hammer. When thoroughly 
welded a second portion is placed on the same mandril, and 
the two are heated together, after which, by “ jumping ” and 
hammering, they are welded into a continuous tube. By 
repeating this operation again and again the proper length 
is obtained, and the barrel is completed in the rough. Finally, 
light hammer-hardening completes the operation. In the 
process of forging the barrel forger commences at the breech 
end with thick bars, and gradually reduces the substance by 
selecting them of lesser dimensions. 

Plain barrels for the foreign market are forged by bending 

a flat ribbon of iron round a mandril without any twist, and 

then welding thé edges together. 

Damascus barrels are of various kinds, those in most general 
use being as follows: 

1. Single iron steel Damascus, made of a single twisted bar 
rolled out into a wide ribbon (seven-eighths of an inch 
wide), gradually reduced in thickness from the breech to 
muzzle. This is known as common twist, or skelp. 

2. Two-stripe steel Damascus, made from two twisted rods 
rolled into a ribbon five-eighths of an inch wide, and 
reduced in thickness as before. 

8. Three-stripe steel Damascus, made with three twisted rods 
three-eighths of an inch wide, and also gradually reduced 
in thickness from breech to muzzle. 

4. Fine Damascus barrels, chiefly made in Belgium, are made 
from four, five, or six rods by different makers. 

5. Silver steel Damascus is made up of three or four rods with 
steel of a superior quality. 

These several qualities, as well as some others, are shown 
in the annexed engraving, the drawings for which are from 
specimens of English (Marshall’s) and foreign barrels shown 
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by Messrs. Bland and Sons at the Sportsman’s Exhibition, 
held at Islington in July, 1872. 

For the following description of the methods adopted in 
Belgium for forging gun barrels of fine Damascus, I am 
indebted to Mr. Thos. Webley, who, soon after the Field Gun 
Trial of 1879, visited Belgium, with a view to discover the 
reasons why the barrels forged there are more free from 
flaws than those made at Birmingham. 


A large quantity of Belgian tubes, called “ Pointille,” similar 
in figure to our iron Damascus (often called laminated steel) have 
been used in cheap guns for the last three years, and these are 
especially wanting in toughness and density of metal. These 
tubes are cheaper than iron Damascus made at Birmingbam, are 
more regular in figure, and have fewer greys, but the result is 
obtained at the entire sacrifice of density and toughness of metal ; 
for it is a fact that, though these tubes may stand proof, the iron 
is so soft and rotten that they will not wear or stand any extra or 
repeated strain. These remarks apply, but in a smaller degree, to 
all Belgian tubes, whether iron Damascus (Pointille), or Damascus 
(Damas turc). As one proof of this, when you see a choke-bored 
barrel bulge at the choke, it is almost sure to be a Belgian tube. 
We were, in common with our competitors, excepting for first and 
second quality, using a large proportion of these tubes ; in fact, we 
think that quite three-fourths of the tubes used in Birmingham 
are Belgian make, and nearly all the London trade use them, with 
this difference, that they use the best quality, which are no doubt 
harder than the cheaper kinds, but are still softer and less durable 
than those of English make, and cost as much. Now we have for 
a Jong time felt very dissatisfied with this state of things, and 
determined to step out of our province as gunmakers and turn our 
attention to iron making, helieving that the first fault lay there. 
For many years we have been almost entirely dependent upon one 
maker for Damascus, stub Damascus, and laminated steel iron; he, 
having a monopoly, has not cared to trouble himself to keep his 
iron up to its original good standard, notwithstanding the fact 
that, in consequence of its high price and want of clearness (free- 
ness from greys), his trade has been gradually leaving him and 
going to Belgium. As you probably are aware, the mode of 
making gun-barrel iron, so as to give the various kinds of figure, is 
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kept a close secret by the iron makers; we therefore had to begin 
with a very indistinct notion of what we were about to do. Fortu- 
nately, we made the acquaintance of Mr. Smith Casson, the 
manager of the Earl of Dudley’s Round Oak Ironworks—these 
works are of the most advanced type in the kingdom—and he kindly 
placed at our disposal all the resources of the establishment that 
we required, and gave us the benefit of his great experience. The 
first batch of iron that we made, although not just the figure we 
expected, turned out very well, was very clean, and of first-rate 
quality, as well as much cheaper. After making several other lots, 
our Mr. Thomas Webley, accompanied by Mr. Smith Casson, paid 
a visit to the barrel-making districts of Liége, where they were 
singularly fortunate in getting to the bottom of the Liége system 
of making their various kinds of iron. They found that each 
barrel maker piled his iron and steel (very little of the latter, and 
that of the softest kind, so as to weld easily) into a faggot; it was 
then sent to the ironworks, put into a furnace, and, when heated 
sufficiently, rolled off into a billet, and then sent to the smaller 
mill, re-heated, and rolled off into square rods; if intended for 
barrels, the rods had to be twisted, varying, of course, in size, as 
to whether they were intended for one, two, three, four, or six 
striped barrels; but if for what we call skelp twist (they call them 
“ruban”’) it is at once rolled off into flat rods of one width, vary- 
ing in thickness for the breech and muzzle ends (though the 
additional thickness at breech ends is often obtained by first 
wrapping a piece of plain iron round the mandril). You will 
perceive that up to this stage the iron has not had one blow from 
a hammer, consequently it is not at all hardened or toughened; 
but the piles lie more evenly that they would have done if the 
faggot had been put under a steam or tilt hammer, and hammered 
into a billet, as we do here, instead of being rolled right off. Now 
comes the next stage of welding proper. In consequence of the 
Belgians welding all their barrels on a chemise—which is a strip of 
common sheet iron of the necessary length and width, bent round 
a mandril, so that it forms a complete tube, round which the rods 
of iron are then wound—they are enabled to make a pair of ordinary 
breech-loading tubes out of about 12]b. of iron, without the lining, 
instead of 17lb., which it takes us. The result is that they work 
iron much nearer the finished size than we do, and but for the sup- 
port of the chemise, they would not be able to carry the barrels 
when hot from the fire to the anvil. It thus necessarily only 


et tnt A 





CONSTRUCTION OF THE GUN. 89 





recelves just sufficient hammering to weld the joints together, and 
is not hammered and reduced in thickness along its entire length, 
as we do here, which hammering greatly adds to the density and 
strength of the metal. Of course the amount of up-jumping and 
hammering that a barrel receives here (independently of the original 
quality of the iron) depends upon the quality of barrel it is desired 
to make, as more hammering and up-jumping means more iron, 
fuel, and the labour of three men. 

On remarking to some of the Liége makers that their barrels 
were sure to be soft made on their principle, and that that was the 
great objection we had to Liége tubes, their reply was that they 
only studied three things: First, to get the greatest possible 
distinction in colour (black and white when browned) between 
their iron and steel; secondly, regularity of figure; thirdly, clear- 
ness of iron; and that whether they were hard or soft was of no 
consequence to them. 


P. WEBLEY AND Sons. 

Laminated steel barrels were introduced by Mr. W. Greener 
(father of the present Mr. W. W. Greener) about thirty years 
ago, and are now nearly as generally used as Damascus. At 
first he employed a larger proportion of steel than is now 
used, but finding this too brittle the quantity was gradually 
reduced, and in the present day there is little or no difference 
in the proportion of the two metals used in Damascus and 
laminated steel. Mr. Greener in his book published in 1858 
describes his process as follows, and his plan is still followed : 

I generally have the metal required cut into short pieces of six 
inches long. A certain number are bundled together and welded, 
and then drawn down again in the rolling mill. This can be 
repeated any number of times, elongating the fibres and multiply- 


ing their number to an indefinite extent, as may be required.— 
Gunnery in 1858, p. 154. 


In the very interesting collection of Messrs. Bland, English 
and Belgian Damascus barrels are contrasted as to their 
appearance; but no appreciable external difference is dis- 
coverable in the laminated steel of the two countries, and I 
have not therefore given an example of the Belgian make. 
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Steel barrels are either made of ordinary steel drawn while 
cold by steam power through a succession of gauges, or 
of what is called by Mr. B. Whitworth his “compressed 
steel.”” The latter is now the only steel employed in the 
shot gun trade, and no doubt gives excellent results, being 
more elastic than Damascus or laminated steel, and also 
capable of bearing a greater strain in proportion to its 
substance. Gun barrels can therefore be made several 
ounces lighter of this material than of either of the other 
two materials in common use, and at the same time 
they give better shooting, both in regularity of pattern and 
also in penetration. The price is, however, somewhat higher, 
and as greater care is necessary in brazing them, and the 
metal is harder to bore, the charge for putting them together 
by the barrel maker and boring them is also increased, raising 
the price of a double gun about 21. or 31. The ribs are made 
of the same material as the barrels, so that when put together 
they match in appearance. 

The barrels having been thus forged separately, with 
Squares on one side at the breech end for the reception of the 
lump required for actioning, they are next bored and ground ; 
after which, if for double barrels, they are “ put together.” 
English forging is now altogether done at Birmingham, no 
barrels having being forged in London for many years. A 
good many are, however, still put together in London, and this 
trade 1s called that of a barrel maker ; but in all cases the tubes 
he uses are obtained by him in a more or less finished state 
either from Birmingham, Belgium, or France. Until I drew 
attention to the general use of Belgian barrels in the Field, a 
very large proportion of those sold in London were Belgian, 
and also many of those sent out by the Birmingham gun- 
makers. The excuse for this was that the Birmingham barrels 
were full of “ greys,” and that the makers would not warrant 
them to be free from these defects, so that many first-class guns 
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were reduced to a second class during the finishing process, 
prior to which the greys were not detected. But for the last 
two or three years Mr. Marshall, of Birmingham, has improved 
his manufacture so much, and sportsmen have so firmly 
insisted on the use of English iron, that the trade has in great 
measure returned to the seat of the English gun trade. 
Excellent barrels are no doubt forged at Liége in Belgium, 
and at St. Etienne in France, but the bulk of the foreign 
barrels are very inferior in hardness to those made of Marshall’s 
iron. 

The boring is effected by three stages—first, rough; second, 
fine; and third, lapping or lead polishing. 

In rough boring a spindle is made to revolve rapidly in a 
horizontal frame, with a head of such a shape as to receive a 
square tool made of steel, and called a “‘ bit,” about five feet 
long. The barrels are put on this bit, and are then fixed in 
a carriage which traverses a bench, and are forced forwards 
towards the spindle by a lever acting on a rack. As soon as 
one bit has worked its way through the barrel a larger one is 
substituted for it, and so on until the desired gauge is obtained. 
Hollows are occasionally found to exist in this process, and 
when detected the barrel is returned to the forger to have 
them hammered down. A stream of cold water is kept running 
over the barrels to prevent heating. 

The next process is to straighten the barrels inside, for the 
bit does not leave them perfect in this respect, the boring cutting 
more or less deeply according to the soft or hard nature of the 
metal at each part. The first thing to be done is to ascertain 
where the defects exist, beginning at one end, and no machine 
has yet been invented which will do this so well as the naked 
eye applied in the following way, and called “shading” a 
barrel. Holding the barrel slanting upwards towards the light, 
the shadow of some sharply defined object is made to fall on 
its sides. If the lines so made are straight, these sides are 
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parallel and straight, but if not, the “setter,” with his 
hammer, makes them so, and then proceeds to turn the barrel 
round on its long axis, applying his hammer when necessary, 
until these lines remain straight while the barrel is being 
turned, when the interior is considered to be a true cylinder. 
Next to the eye in efficiency is a small lamp, applied so as to 
throw its light through the barrel upon tissue paper fixed in 
front of the muzzle. The light is then reflected in the shape 
of a dark shade along the bottom of the barrel, and the curve 
or straight line thus made, as the case may be, is a measure of 
its internal condition. 

As soon as the interior is thus made true, the external ends 
are turned in a lathe down to the proper substance at each end, 
and also at several fixed distances, the intervening superfluous 
metal being afterwards removed by the grindstone, beginning 
with a rough one and ending with a very smooth one. Before 
this process is finished in best barrels, the fine boring bit is 
substituted for the rough bore. This bit is also square, but 
instead of all its edges being sharp, one only is in that con- 
dition, and it is made to do its work by strips of wood and 
paper, called respectively “spills” and “liners,” applied on 
one side; but for ordinary work the boring is completed 
before the grinding is commenced. Lastly, the circular 
marks of the grindstone are removed by working a tool called 
a “ float ” longitudinally, and then the tubes are ready for first 
or provisional ‘“ proof,” which is done by screwing in a plug 
at the breech end, with a hole in it for firing (see page 19). 
As may be expected, in the above processes there are always 
some irregularities, and if these do not correspond, certain 
parts of the’ tubes are thicker and others thinner than they 
should be, and attempts have been made to avoid this source 
of weakness, but none of which I am aware have yet been 
attended with complete success. 

When it is intended to choke-bore the barrel, the muzzle is 
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left two or three sizes smaller than the intended gauge, by not 
forcing the fine-bore bit quite up to it. Another bit, of the 
proper shape for the particular form of choke intended, is 
then substituted for the fine-bore bit, and by carefully using 
this and following it if necessary by a leaden “lap” of 
the desired shape and coated with oil and emery, the choke 
boring is finally effected. While the lap is revolving at a 
high speed, the barrel is moved backwards and forwards 
on it so as to prevent sharp gradations in the choking. The 
various forms of choke will be described hereafter. 

After provisional proof the barrel is again ‘“‘shaded,” and 
carefully inspected to discover any flaws or cracks which the 
proof may have developed, or any deviations from the true 
line. If flaws are found to exist the barrel is put on one side 
for inferior purposes, or if it requires “setting” this is done, 
leaving the selected barrels ready for ‘‘ putting together.” 


SECTION II. 
Putting ToGeTHER. 


If very stout breeches are required a large amount of 
this part of the barrel is filed off on one side before putting 
them together, or the axes would not be in the proper lines 
for giving a true aim by both on the same spot at forty yards. 
This filing is therefore always in proportion to the stoutness 
of the breeches. Of course, a corresponding thickness of the 
solid projection left on the barrels is also filed off at a (see cut), 
the thickness of metal thus removed after first proof varying 
from one thirty-second to one-sixteenth of an inch or there- 
abouts, according to the stoutness of the breeches. 

The next thing done is to fit a piece of steel called the 
‘lump,’ cc b, from two to two and a half inches long, one 
deep, and half an inch thick, beneath and between the barrels, 
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to be securely brazed to them. In the early days of the Lefau- 
cheux breechloader this lump was merely fitted to the plane 
surfaces left between the two points c c, but, finding the 
brazing sometimes give way, the lump is now made to point 
upwards between the barrels, as shown in the engraving at 
c ca, by which the brazed surface is nearly doubled. This 
is also now generally made still more secure by a dovetail 
cut on each side of the barrels, to which the lump is carefully 
fitted, as shown at cc. Of course the strength of this dove- 
tail depends on the cohesion of the barrels to one another, 
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SECTION OF BARRELS AND Lump As “ PUT TOGETHER.” 


which is maintained by the whole brazed surface; but, so 
long as the brazing remains sound, the iron itself at c c must 
be torn away before the dovetail ceases to act. Some barrel 
makers prefer cutting away still more of each barrel, and 
carrying a thin plate from the lump up between them; but, 
though this to a slight extent increases the adhesion of the 
lump, it is at the expense of the barrels; and, as it is done 
after first proof, it diminishes the security of that supposed 
safeguard. Others again introduce a couple of pins dropped 
into the lump from between the barrels; but these also neces- 
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sitate a weakening of the barrels, and on the whole I consider 
the dovetailed lump, as shown above, to be the best. An 
attempt has been made to effect the same purpose by forging 
half the lump on each barrel, and carrying the brazing all 
through; but this often interferes with the actioning, and 
moreover the steel thus forged on cannot be made so hard as 
that of the lump afterwards brazed on. 

After carefully fitting the lump, the barrels are ready for 
brazing, which is done in the usual way for about three 
inches, the parts being held together by wire while in the 
fire. If a “top extension,” to be presently described, is in- 
tended to be used, a piece of steel of the proper shape is 
at the same time brazed on at d between the barrels, pro- 
jecting from them usually from three-quarters to half an 
inch, and lying between them for about two inches. 

When the brazing is completed the wires are removed, and 
the ribs above and below are fitted and soft-soldered in their 
places. The barrels are then ready for actioning ; and usually 
the skill of the barrel maker has enabled him to put them 
together so that the aim of both at forty yards shall be on the 
same spot. Sometimes, however, when regulating the shoot- 
ing—which cannot be done at this stage—they either shoot 
wide, or cross, or one may be up and the other down. If so, 
the “regulator”? heats the muzzle for a few inches, so as to 
loosen the solder, and alters their relative position accordingly, 
after which they are again soldered as before. 


SECTION III. 
ACTIONING. 


When the barrels are prepared as above described, it 18 
necessary that their breech ends shall be closed in such a way 
that they can be readily opened and closed again. This is 
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now almost invariably done: by some one or other of the. 
various modifications of the Lefaucheux or “ drop-hinge ” 
plan. But whatever the modification adopted, an |_ shaped 
piece of iron is required, hinged in front of its horizontal limb 
to the lump of the barrels, and having its perpendicular limb 
maintained in apposition with their open mouths by a bolt or 
bolts capable of being readily withdrawn. This piece of iron 
is called the breech-action, and should be made of the best 
stab iron ; but in many cheap guns itis of the commonest scrap 
—or it is sometimes even cast of malleable iron. The 
perpendicular limb is named the “ break-off,” not because 
it does break off in use, but because, in muzzleloading 
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Purpry Bour AcrTIon. 


guns, the barrels came away or broke off from the stock 
at that part. Nevertheless, it sometimes earns its name by 
breaking off at the angle between the two limbs. In 
the various forms of actioning, this breech action is slotted in 
different ways, but nearly all agree in one point, viz., that the 
shock given to the hinge-pin by the explosion of the powder 
shall be partly born by a wedge cut out of the lump (see en- 
graving), a, dropping into a corresponding slot b, cut in the 
breech-action—the surfaces of each describing circles drawn 
from the centre of the hinge joint c. When these are thus 
cut and carefully fitted, a bolt or bolts varying in form is or 
are fitted so as to connect the two at the will of the shooter. At 
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first, Lefaucheux introduced from below a strong pin, worked 
perpendicularly by a lever lying under the trigger-guard, 
and furnished with a tooth which he called a grip. This was 
soon found to wear, and another tooth was added for English 
use, the action being entitled a “‘ double grip,” and this is 
still adopted for heavy rifles, but, as 1t will not completely snap 
together in closing, it is superseded for ordinary shot guns by 
what is called a snap bolt. Many forms of this bolt are used, 
but that known as the Purdey “snap” is almost universally 
adopted with or without assistance. It is a very strong one, 
and perhaps stronger than the double grip, but as it must 
play freely in order to snap home, while the double grip has 
a wedge-like form, the latter binds the parts together more 
closely, and in it more allowance can therefore be made for 
wear, it being fitted very tightly till after the gun is in all 
other respects ready for sale, when a final touch of the file 
puts it right for the customer. 

These several fittings are aided by more or less complicated 
machines, and in Birmingham, nearly the whole of this work 
is now done by steam power, but in London the action- 
filers generally use the foot lathe. In every case the slots 
for the introduction of the lump into the action, and those 
for the bolts, are cut by special tools, and then the barrels are 
lowered into their places so that the hinge joint can be made 
by boring a cross hole through both, while the barrels are 
raised as if for loading. When this joint is made, they are 
gradually lowered to their places by the aid of “ blackening ” 
in the gas burner, and the file, the latter cutting away the parts 
shown to touch by the removal of the lamp black on contact. 

Of course, if there is a “ top extension,” it also has to be 
fitted into the break-off before the bolts can be inserted. 
On these general principles all drop actions are fitted, the 
varieties being described under the particular actions to be 
hereafter mentioned. 

H 
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SECTION IV. 
CHAMBERING. 

This is generally done before the actions are fitted, but 
sometimes it is deferred till afterwards. It is, however, 
best done beforehand, as otherwise the head of the cartridge 
cases may not be quite flush with the face of the break-off. 
The chambering is done by introducing into the original tube 
a cutter working on a guide, which fits the interior of the 
barrels, so that it must cut them equally all round. This 
cutter, made of steel, is turned in two sizes, one, as before 
mentioned, fitting the barrels, the other, exactly the length of 
the proposed chamber, being nearly large enough to fit a hole 
which will take the cartridge, but not quite, so that it may 
be afterwards smoothly finished out. The enlarged part is 
tapered off to the desired shape, and then one-half of the 
metal is cut away, leaving still the guide entire, while the 
enlarged portion has two cutting edges. With this tool, 
which is forced forward by the ordinary rest in the lathe, 
a rough chamber is soon cut, and then the extractor is fitted 
by drilling holes in the lump and between the barrels, at the 
same time cutting away the lower edges of the chambers to 
receive it. Then, leaving in the extractor, a finishing tool is 
driven in as before, made with the round cut into a fluted 
pentagon, so that it shall leave the chamber capable of taking 
the cartridge freely. Under the head of cartridges I shall 
describe the exact size of the chamber suitable for each case. 
The general rule is to bore it about ‘003 inch larger than the 
case it is intended for. 


SECTION V. 
PERCUSSIONING AND FILING-vup. 
Supposing now that one of the several forms of action has 
been completed, with its bolts properly fitted, before it can be 
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proved definitively, the means of explosion must be given to 
it. In the ordinary muzzle-loaders this was called percus- 
sioning, and consisted in the introduction into the breech of a 
nipple for the cap, and in the addition to the lock of a hammer 
to explode it. Since the adoption of the breechloader this is 
superseded by placing the cap in the cartridge case, and the 
percussioner has, therefore, only to drill a hole in the break- 
off in order to place in it a striker which shall give the 
necessary blow to the cap, and this is done in various ways at 
the proof-house, according to the nature of the action. As 
this hole is afterwards used, more or less enlarged, for the 
introduction of the striker, it must be central with regard to 
the chamber, and to effect this a solid dummy cartridge is 
fitted in with a sharp spike projecting from its centre, which 
is driven against the break-off from the muzzle, leaving a 
small punch mark, which serves as a guide for the drill. The 
barrels and action are now ready for final or definitive proof, 
being placed in a block of wood, which travels in a rack, and 
each barrel being fired separately, after which they are sub- 
mitted to hot-water pressure under the blow of a hammer 
applied to a plug in the muzzle, a test which speedily shows the 
smallest crack or flaw made by the explosion of the powder. 

It will be observed that it 1s not necessary before final proof 
to shape up the back of the break-off, or to fit the locks to it, as 
is afterwards always done in the modern hammerless gun, so 
that a certain quantity of metal may, after proof, be removed 
without detection from every part but the only one from which 
it is from another cause impossible. [I allude to the part of 
the action to which the barrels are fitted. From this of course 
no metal can be removed, because by so doing the fit would 
be spoiled, and yet this is the part selected for the proof mark. 
To this subject I have already alluded at page 14, and I 
only return to it here as being more intelligible than it was 
before the above description. 
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SECTION VI. 
STOCKING. 

When the gun has been proved, the next process is to insert 
the action in a piece of walnut wood properly seasoned. At 
this stage in hammered guns the lock plates are more or less 
jointed up to the actions, but in those without hammers, 
before stocking, the lock plates, if there are any, or in any 
case the plates on which the locks are built, must be jointed 
and screwed up to the action in order to insure the proper 
position of the tumblers with regard to the strikers. This 
being done, the stocker, by means of a mallet, chisel, gouge, 
&c., drops the action and its strip or tang into the wood, 
which is always kept ready prepared in the rough for this 
purpose, of a shape somewhat resembling its final condition. 
Before beginning this work he has received orders (if the gun 
is to be first class) as to the amount of bend and cast-off to 
be given it, and is careful to leave wood enough to allow for 
them. For this purpose he is provided with a machine upon 
which the barrels are laid, taking care that the rib lies along 
the central line; and then, having adjusted the wood to it so 
that the several measurements given him can be finally carried 
out in finishing off the wood, he fits the front of the stock to 
the back of the break-off, and lets in the tang. The usual 
measurements are as follows: 


UsvaL MEASUREMENTS OF ENGLISH GUNS. 


* Inches. 
From front trigger to middle of heel ... ... 144 
5 “ to middle of toe vee eee | LAR 
From comb to machine... ... ... ... «2 14 
>» heel Me fim GS. -dade. vite oo, a 
Cast-off at toe... kee tenes 4 


3 MOGM uc. bie, ad. ee He - Ss sy 
Length from barrel tocomb ... ... ... ... 7 
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The amount of bend is measured by the 
distances between the machine and the 
comb and heel respectively. The length 
of stock is that from the front trigger to 
the toe and heel, and the cast-off is the 
amount of lateral deviation of the stock 
from the straight line continued from the 
rib, which usually varies at the heel and 
toe. This is easily measured by hinging a 
perpendicular piece of mahogany (a, b) to 
the bottom piece, and inserting two studs 
at_ a and b, projecting towards the stock, 
which allow of the stocker at once marking 
off on the toe and heel of the stock the 
centres of those parts with the proper 
allowance for casting-off when the stock is 
finished. As soon as these measurements 
are all set out on the stock, when thus 
properly fitted to the back of the break- 
off, the trigger-plate is let in to its proper 
depth, and the breech-screw is put through 
the stock into it; this important process, 
upon which sound _ stocking 
mainly depends, being called 
“screwing together.” The locks 
are now let into the wood, and 
then the stocker proceeds to 
*“make-off,” that is to say, to 
shape his work, guided by the 
several measurements already 
mentioned. In doing this, he 
has to leave the “hand” of & 
the proper size; and here he is qe 
guided by the kind of lock he > 
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has to letin. Ifa “ bar lock,” the hand may be smaller than 
for the back-actioned lock, and this is the only excuse which 
can be given for the general preference of the former; for 
though in former days the back-actioned lock of the hammered 
gun could not be made to “ speak,” as it was called, like that 
of the bar lock, there is now little difference between them, 
and in hammerless guns none whatever. Still there is, no 
doubt, a general prejudice in favour of bar locks, and if only 
the action is made proportionately safe, there is no objection 
to them. In any case the stocker has to leave his hand of 
the proper size for each, varying from a circumference of 4$ 
to 5 inches in the bar lock to 6 inches in the back-actioned 
lock. If the object is to obtain a very light gun, the stocker 
selects a light and porous piece of wood, the difference 
between dense and open walnut being often 6 or 7 ounces 
m a single stock. Mr. Turner, of Birmingham, cuts away a 
hollow on each side to still further diminish the weight; but 
it is better in point of looks, and also in regard to strength, 
to cut out three holes in the stock with a centre-bit, bored 
from the butt, closing them with a heel-plate of vulcanite. 
Whichever of these practices is adopted tends to alter the 
balance of the gun, and this in the modern choke-bore is 
already inclined to be too forward, on account of its neces- 
sarily stouter muzzle. Every sportsman knows how com- 
pletely his aim depends on this balance, if already accustomed 
to the gun; but a novice can, no doubt, accommodate himself 
to one balance almost, though certainly not quite, as well as 
another. Without doubt, a gun which naturally “ comes up” 
to the shoulder, with the barrels in a horizontal position, is 
easier to learn to shoot with than another in which the 
muzzles have a tendency to droop. As soon as the above 
work is done, and the fore-end fitted, the gun is ready for 
“‘regulating,’’ for which purpose it is placed in the hands of 
the person appointed to shoot it. 


CONSTRUCTION 


CROSS-EYED STooKS. 


When the right eye is blind, 
the sportsman must either 
shoot from the left shoulder, 
or he must adopt some expe- 
dient for using the gun from 
the right side so as to get the 
left eye to bear on the sight. 
If he is naturally left-handed 
he soon learns to adapt him- 
self to the former plan, but 
if not it is a very long time 
before he can carry it out, 
and often he does not succeed 
at last. The usual practice is 
to cast off the stock between 
the comb and break-off a 
little more than the space 
between the centres of the 
two eyes, as shown in the 
engraving annexed, so as 
to enable the left eye to 
take aim along the barrel. 
On measuring the space be- 
tween the eyes, it will be found 
to average 24in., but by ad- 
justing the head to the line of 
sight less than this may in 
many cases suffice, and in some 
few instances fairly good 
shooting has been obtained 
with a cast-off of less than 
half that amount. But it will 
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be found that the gun stocked in this way shoots considerably 
to the left of the aim, owing to the left hand giving way, and 
in so doing the stock bruises the cheek. Hence I have 
almost always heard from left-eyed men that they could do 
best with a full 3in. deviation of the stock to the left, as set 
out in the engraving. 

The usual method of shaping these cross-eyed stocks is to 
cut two obtuse angles in them, so as not to interfere with the 
locks ; but the gun from which my illustration was drawn has 
the lock plates slightly bent, and the mainspring filed to fit 
them, which gives a “hand’’ much more elegant and pleasant 
to the eye. Indeed I have never before seen a cross-eyed 
gun stock which I could myself use with comfort from the 
left eye, but it is thereby brought nearer to the cheek; and, 
even with the extra half-inch in cast-off, unless the gun is 
held very strongly, with the left hand bearing against the bias 
to that side, an unpleasant blow will be given. To avoid the 
disadvantage attending on the plan, owing to the throw to the 
left, from the want of support in that direction, several expe- 
dients have been devised. Among these a very good shot, 
who has lost his right eye, and who writes in the Field under 
the signature “ Monops,” has recommended that two short 
cylinders shall be fixed either by solder or adjustable screw to 
the left of the barrels, in such a way that the line of sight 
thus obtained shall coincide at forty yards with that of the 
true barrel. This plan has been tried by several correspon- 
dents, but only one of them has succeeded in carrying it out 
successfully ; and on the whole I should recommend the cross- 
eyed stock in preference, the main objection to it, viz., that it 
twists the gun from the true aim, not being so strong as that 
which is put forth against the projections from the barrels, 
that they catch against twigs and other obstacles in covert. 
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SECTION VII. 
CHOKE-BoRING AND REGULATING. 


Although these processes are not usually carried out 
together, and in large factories are in the hands of different 
persons, it is well to consider them in relation to one another, 
inasmuch as they are both the final borings of the barrels 
chiefly carried out at their muzzles. 

Commencing with choke-boring, to which I have already 
alluded in a cursory manner at p. 34. This process was 
first adopted by the public in America, where a trial, under the 
auspices of the Turf, Field, and Farm newspaper at New 
York in 1873, showed its superiority over the cylindrical 
barrel. Mr. W. W. Greener, of Birmingham, having entered 
guns there bored on the latter plan, was defeated by several 
firms using choke-bores, the winners being Messrs. W. and EH. 
Scott, of Birmingham, who are large wholesale gunmakers 
there for the home and foreign market. Mr. Green, of 
Cheltenham, also competed, and was next to Messrs. Scott, 
while Mr. J. Rigby, of London and Dublin, and Mr. Dougall, 
of London and Glasgow, were present ; and all came home 
deeply impressed with the value of the invention. All of 
these firms at once set to work to carry it out with more or 
less energy; but the defeated competitor, Mr. W. W. Greener, 
soon distanced his rivals, by advertising that he was pre- 
pared to supply 12-bore guns with a guaranteed pattern 
of from 210 to 220 pellets of No. 6 shot in the 30in. circle 
at forty yards, and requesting me, as editor of the Feld, to 
examine into and report on the truth or falsehood of his state- 
ments, but not being able to leave London, I contented 
myself with noticing his offer in favourable terms. 
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This brought out in the following week (Dec. 12, 1874) the 
annexed letter from a Herefordshire gentleman of established 
reputation as an experienced shot: 


S1z,—Your article in last week’s Field on the “‘improvement”’ 
of breech-loaders by Mr. Greener, of Birmingham, in my estima- 
tion scarcely does justice to the gravity of the question. The 
“improvement” would have been better rendered by the word 
“revolution,” for I do not hesitate to assert that it is a revolution 
as complete and, alas! as sad to those of us who thought we pos- 
sessed the best guns that science and skill were ever likely to 
produce, as was the change from flint and steel to percussion 
(which I am old enough to remember), or from that again to 
breechloaders, It is with the hope of inducing brother sportsmen 
who are thinking of buying new guns to pause, and see the results 
of this change before they do so, that I now write. 

My experience in guns and makers has been pretty wide, 
ranging from Old Joe Manton (my first love) down to the first 
makers of the present day. Two months since I thought I was the 
owner of guns second to none for pattern and hard hitting; the 
illusion has been rudely dispelled, as will be, I guarantee, those of 
thousands of others who think as I did. A few weeks back I 
received a circular from Mr. Greener, descriptive of the improve- 
ments he had made, accompanied by a note intimating that he had 
(I fancy by some new system of boring) attained pattern and 
penetration which would throw the performances of any gun I had 
into the shade. Of this I took no notice, but on going to the dog 
show I took with me a gun by one of the most eminent makers of 
the day, inwardly chuckling with a certainty of the result of any 
trial in its favour. The Greener selected was put into the scales, 
and proved to be a trifle under the weight of my own 7Ib., both of 
12-bore. The range was forty yards, the target 30in. diameter, the 
test first for pattern. Steadily, shot after shot, the Greener beat 
my gun by never less than sixty pellets, and with a regularity of 
pattern which astounded me. Nor was the trial for penetration 
less remarkable in its results. The target in that case was the 
ordinary Field pad of tough brown paper—thirty-six sheets. The 
Greener in every instance nearly put pellets through the whole 
thirty-six; the best performance of my gun was twenty-five. 
Reverting to pattern, I think, with the Greener gun, at forty 
yards it would have been almost impossible for a snipe to escape. 
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I omitted to say we were using No. 6 shot, the charge being 3drs. 
and 1; shot. 

Whilst I was there, an entire stranger to me came to try a 
10-bore he had just bought. I stayed to witness it. I did not 
inquire what charge was used; I only know that the 30-in. target 


was literally smothered. I think it would have been difficult for 
even a humming-bird to escape. 
I returned (in one sense) a sadder and poorer man to the extent 
of two new guns. Epwakp Otto PARTRIDGE. 
Easton Court, Herefordshire. 


The publication of this statement created quite a sensation 
among shooting men, most of whom denied the possibility of 
the performance alleged to have been carried out; and in 
order to verify the statements of Mr. Greener and Mr. 
Partridge, I sent down a special commissioner to Birmingham, 
but not having himself loaded the cartridges, doubt was 
thrown upon, his report, which had in the main supported the 
allegations of the two parties concerned. I determined, 
therefore, to repeat the experiments in propria persona, having 
by agreement with Mr. Greener arranged to have them 
indorsed by the presence of Mr. J. Rigby, the well-known 
gunmaker, whose integrity and scientific attainments are 
generally admitted to be unimpeachable, and who was himself 
a competitor in the American trial. In the meantime Mr. W. 
Scott (one of the firm of W. and C. Scott) called upon me 
and asked for a similar trial of his guns, which Mr. Greener 
had publicly challenged to a renewed trial, and which, though 
choked, were bored on a somewhat different principle, and, 
he alleged, would perform with soft shot as well as Mr. W. W. 
Greener’s with hard shot, at that time objected to by many 
sportsmen, for reasons which have long since been shown to 
be erroneous. In company with Mr. J. Rigby, also approved 
of by Mr. W. Scott, I proceeded to Birmingham, provided 
with an ample supply of Pettitt pads, made up in the usual 
way of 40 sheets of brown paper, and of Walker, Parker, 
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and Co.’s No. 6 soft shot. The result of this trial was 
reported by me. Premising that while Mr. W. W. Greener 
was fully prepared for and had challenged the trial, Mr. Scott 
had only a few days’ notice of it, and had no stock of guns 
to select from, having sent out most of those made to his 
customers, but nevertheless he said he was ready to submit 
any guns in his possession to my examination and tests. 
Accordingly the respective trials took place at the private 
residences of the two competitors on Saturday, Jan. 28, 1875, 
and the report appeared in the Feld of the following week as 


follows :— 
TriaL or Mr. W. W. GREENER’S Gun. 

At eight o’clock on Saturday morning we met by appointment 
at Mr. Greener’s works, and proceeded to load the cartridges with 
3 drachms of powder each, and with shot, as follows, all being 
done before our eyes, as well as in the presence of Mr. Rigby: 
One dozen were loaded with 3 drachms No. 8 Pigou and Laurence’s 
powder, and l§oz. of Walker’s shot by measure, containing in 
round numbers 340 pellets, but really weighing fully 1joz., as the 
measure was heaped up; one dozen with No. 4 powder of the 
same firm, and ljoz. of Walker’s shot; one dozen with No. 3 and 
lioz. of chilled shot, containing about 330 pellets, measured by 
the same measure, and also weighing ljoz.; and one dozen with 
No. 4 powder and 1joz. of chilled shot. This and an inspection of 
the shooting gallery occupied us more than an hour, which delay, 
together with the drive, made it nearly eleven before we began to 
shoot the gun. The morning was damp and misty, but without 
wind until 12.30, when a slight breeze blew from the left front of 
the shooter; but this was cut off from the shot after the first few 
yards by a high garden wall, against which the target was placed. 
Measuring the distance and other preliminaries of course occupied 
some time, but we were able to devote two hours to the trial itself. 
As we promised, we took the pattern first from the centre of the 
pad, and afterwards from the centre of the best group, the circle 
in the latter case being made by Mr. W. W. Greener’s assistant, and 
of course, when he was satisfied that no improvement could be 
effected, a second circle was not made, and the figures in that case 
coincide. After the second pair of trials with Walker’s shot, Mr. 
W. W. Greener admitted that he could not reach the average he 
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obtains with the chilled shot, and to avoid waste of time he wished 
us to go on with the latter, which we proceeded to do, the result 
being as follows : 


Trial of Mr. W. W. Greener’s 12-bore gun, built for Mr. Partridge (weight 
7ib. 30z., laminated steel, 30in.), at 40 yards in the open. 
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With his right barrel, in the first three shots, it will be seen that 
Mr. Greener got an average of 201 and 202, according to the two 
methods of striking the circle, but failed altogether with his left; 
and he was therefore induced to try No. 4 powder also with the 
chilled shot, in which both barrels showed better averages, the 
right showing an average of 2134 and 228, while the left was 
improved to the extent of 2013 and 211 respectively. Walker’s 
shot had produced only an average penetration of 30 and 295; but 
the chilled had reached 353 in one series with the nght barrel 
and in the other 30, while the left had produced 32 and 29. In 
one pair of shots, with No. 4 powder and chilled shot, Mr. Greener 
reached the high total of 956. 





Trrat oF Mzssrs. Scort’s Gun. 


Having now devoted the larger half of the day to Mr. W. Greener, 
we returned to Birmingham, and, at Messrs. Scott’s works in 
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Lancaster-street, loaded four dozen cartridge cases (Hley’s brown, 
like Mr. Greener’s) with 3drs. and 3jdrs. Curtis and Harvey’s 
No. 6 powder, and charges of shot similar to those of Mr. Greener, 
Walker’s shot being from the same bag produced by ourselves, but 
the chilled shot being found by Messrs. Scott, and resembling in 
weight and number of pellets that used by Mr. Greener. We then 
had a seven-mile drive to Solihull, which we reached about three. 
By this time the weather had cleared and the wind dropped, what 
little there was being in favour of the gun. After measuring the 
ground, we began with Walker’s shot, with which we had three 
pairs of trials, and then went on with the chilled shot. When 
these were duly recorded it was nearly dark, but we consented to 
take a few shots from a second unfinished gun, the shooting of 
which Mr. W. Scott said was doubtful, but which he wished to try. 
As it turned out, however, it was greatly inferior to the other gun, 
neither barrel giving a pattern so high as 160, and consequently it 
is needless to record its shooting more exactly. The following is 
the score of the first :— 


Trial of Messrs. W. and C. Scott and Son’s 12-bore gun, No. 6511 (weight 
71lb. 20z., barrels 30in., Damascus), at 40yds. in the open. 
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From a comparison of the two tables it will be seen that with 
Walker’s shot Messrs. Scott’s gun showed a marked superiority 
over Mr. Greener’s, both in average and in the highest score made. 
Indeed, with the left barrel, in his third shot, Mr. Scott got a 
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selected group pattern of 239, and a penetration of 37, equalling 
the highest pattern made by Mr. Greener, and exceeding the pene- 
tration of that particular shot by eight sheets. It is very remark- 
able that with Messrs. Scott’s gun the averages made by the chilled 
shot are not so high as those of the Walker shot, so that clearly 
hardness is not an essential element of success in his principle of 
boring, though with Mr. W. Greener’s it seems to be necessary. 
The want of uniformity in the results obtained was displayed 
nearly to the same extent by each gun, and in each there was a 
marked superiority of one barrel to the other, which would not 
detract from the value of the gun in the opinion of many sports- 
men, but which was not asserted to be intentional in either case. 
It may probably be attributed to atmospheric influences incidental 
to open shooting ; and, from this cause, no doubt gallery trials are 
always more free from wild shots than those made in the field. 
With regard to recoil, we may mention that we ourselves tried 
both guns with the above charges, and found them shoot quite 
pleasantly, and rather below than above the usual “ kick.” 

We cordially congratulate both Mr. Greener and Messrs. Scott 
on the result of their labours; and whether or no they can fairly 
claim any improvements upon the American system, they, and 
especially Mr. Greener, are entitled to the thanks of English 
sportsmen for bringing it prominently forward. To us it appears 
clear that there is still room for improvement as to regularity and 
certainty of work, but we feel sure that in a very short time, now 
that notice has been drawn to it, there will be no difficulty in 
effecting it. 

We are requested by Mr. Greener to state that he does not 
claim the invention of the new principle, and that, although he 
considers that he has improved upon the American plan, his 
main claim is that he has been the first to bring it before the 
British public. 


Mr. Greener not having been made aware of the nearly 
contemporaneous trial of Messrs. Scott’s gun, which took place 
as soon after his as the distance (a few miles) between the two 
houses would admit, complained that I had concealed it from 
him, but here I confess that, in looking calmly back, I can see 
no ground for his charge. Messrs. Scott were really the 
parties who had most reason to complain, on account of the 
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want of sufficient notice; and all that could be said was said 
by myself in reference to the change of weather, which no 
doubt will sometimes affect the shooting prejudicially. Mr. 
Greener, however, invited a further trial at his own range, 
open to Messrs. Scott, Rigby, Dougall, and himself, at forty 
and sixty yards, and to take place within a fortnight or there- 
abouts. Of course this challenge was not accepted, nor did 
I think it likely to be, as may be gathered from the editorial 
notice which I appended to it as follows: “ We insert the 
above, but we have not the slightest idea that the challenge 
will be accepted. If any further trial 1s to take place, it should 
be on neutral ground, and with at least two months’ notice. 
We beg leave to state that we informed Mr. Greener, on 
leaving him, that we were going to try another gun, and in 
justice to Messrs. Scott, we do not see how we could have 
refused to do so. We may also state that, in fairness to 
Messrs. Dougall and Rigby, we shall be happy to try their 
guns separately, on the same terms as those of Messrs. 
Greener and Scott, and report on them.” 

This somewhat unreasonable offer was responded to by Mr. 
Dougall, who had, however, to call in the guns to be tried 
from his customers, not having any in stock on which he 
could rely. Of course this was some disadvantage to him, 
but very pluckily he preferred submitting to this to a total 
abstinence from accepting the challenge. Mr. Rigby, on the 
other hand, decided on waiting till he could compete on equal 
terms. 


Triat oF Mr. J. D. Dovcaty’s Guns. 


On Feb. 14 we tried four of Mr. Dougall’s guns at Wimble- 
don, with the following results: The day was very favourable— 
dry, and almost without wind, what little there was being from the 
front. In compliance with his request, we used the same measure 
of shot as before, but “ stricken,” making the charge average lioz. 
by weight, the variation not exceeding three or four pellets. 
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Trial of four 12-bore guns built by Mr. Dougall. Three of them have been in 
use through the season just over. The fourth (No. 3410) is new. All 
Damascus barrels. Charges in each case 3 drs. Curtis and Harvey’s powder, 
No. 6, and 1$oz. Walker, Parker, and Co.’s No.6 shot, furnished by us, averaging 
265 pellets to the ounce. Whole charge about 300 pellets. 
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In comparing the above scores with those made by the guns we 
recently tried at Birmingham, it will be seen that the patterns are 
considerably less—Mr. Dougall’s highest average being 1823, against 
Mr. Greener’s 2135, and Messrs. Scott’s 2263; but, on the other 
hand, his penetration exceeds theirs, three of his shots having pierced 
forty sheets (with five, two, and three pellets respectively), and his 
highest average being 37, against Messrs. Scott’s 36, and Mr. 
Greener’s 353. The reduction of the charge of shot may probably 
account for these variations, but the result leaves no doubt on our 
mind that Mr. Dougall’s system of boring is founded on the new 
American principle. Three of his guns had been used through the 
past season, in the hands of gentlemen to whom we are permitted 
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to refer, and bear evidence of moderate work externally. This will 
be satisfactory to those who wish to ascertain whether the new 
system will stand wear and tear. 


These trials naturally led to an angry discussion, and to 
requests for a public competition, by which the disputed 
questions might be finally settled. Onerous as the task was, 
T at once consented to undertake it, and giving rather more 
than two months’ notice, advertised one at which the proprietors 
of the Field offered a 40-guinea silver cup for the best choke- 
bore, and a 10-guinea cup for the best cylinder gun both 
12-bores. In addition to this, 8-bores and 20-bores were also 
tried, but without any prizes being given. All expenses, 
amounting to several hundred pounds, were borne by the 
proprietors of the field, and the competition was entirely 
free. 

The result of this trial was that choked 12-bores were shown 
to have an increase of pattern (using No. 6 shot) of about 70 
pellets in the 30-inch circle at 40 yards, while the penetration 
was increased about one-fifth. At page 53, an exact record 
of the performances of the best six guns in the cylinder and 
choke-bored classes is given, and also a comparison of these 
with the six best guns shot in the 1866 trial, where, moreover, 
the No. 6 shot had 280 pellets in the ounce, or about 12 in the 
charge of l}oz. (used in both trials) above the sample used in 
1875, which was 270 to the ounce. This result, of course, not 
only increased the reputation of the choke-bore as an improved 
principle for boring guns, but Mr. W. W. Greener winning 
in three out of the four classes against a great number of 
competitors, his guns were also brought prominently into 
notice. A trial at pigeons in 1876, carried out by the Gun 
Club, was not so successful, the cylinder aided by concentra- 
tors, which were permitted to be used, winning by 2 birds at 
27 yards rise, and by 7 birds at 33 yards. The best shots 
were, however, on the side of the cylinders to which Messrs. 
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Purdey, Lancaster, Grant and Boss still adhered; and, as 
their guns were chiefly used at the pigeon matches held at 
Shepherd’s Bush and Hurlingham, this might naturally be 
expected. In the following year, however, Mr. J. Purdey 
offered a 50-guinea silver cup to be shot for by the two kinds 
of boring, and here Mr. Greener, who had only one gun in it 
against fourteen by the best London makers, made the best 
score on the first day at 30 yards, his chance being committed 
to Mr. Cholmondeley Pennell, who at that time was handi- 
capped behind two or three of the best pigeon shots of the 
year, and on that day the choke-bores were first by 4 birds. 
Next day at 40 yards, however, Mr. C. Pennell missing his 
first two birds, changed his Greener gun for one by Dougall 
and killed his next three, thus winning the cup from Captain 
Aubrey Patton (who also used a Dougall gun) by one bird. 
At 30 yards the total score was chokes 26, cylinders 28; at 
40 yards, chokes 19, cylinders 13; the chokes thus winning at 
the two ranges combined by 4 birds. To settle the question 
still further at the same meeting, eighteen members were 
chosen who were to shoot at3 birds each with the choke-bore 
at 28 yards, and afterwards with the cylinder, the chokes 
winning by 2 birds. The same gentlemen then shot under 
the same conditions at 35 yards, when the powers of the choke 
were unmistakably shown by killing 36 birds against 24. No 
cylinder at this distance succeeded in killing all its birds, 
while five accomplished the feat among the chokes. 

Again, in the Field trials of 1878 and 1879, Mr. Greener 
came out first, the records being given at pages 56-57; but 
the former only was a trial of chokes versus cylinders, for 
that of 1879 was confined to chokes of three gauges. Lastly, 
in 188] Mr. Greener won the 100-guinea silver cup at Hendon, 
but here all the competitors (13) used guns more or less 
choked. From these several public trials, as well as from 
the satisfaction afforded by them in private sport, and the 
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favourable report which I made of their performances on the 
moor of Mr. J. R. Ll. Price, at Bala, choke-bores at once 
came into general use, both by game and pigeon shots, and 
Mr. Greener, having been the chief means of their intro- 
duction, has largely profited by his skill and energy. 

It is by no means easy to decide who was the inventor of 
this system; but it is pretty clear that it was practised in 
America for some time prior to 1873, and that it was adopted 
by at least two English gunmakers (viz., Messrs. Scott and 
Mr. Green, of Cheltenham) soon enough for them to send 
guns alleged to be bored to a certain extent on this plan to 
the New York gun trial of 1873. That they were not, 
however, at all equal to those of Messrs. Scott and Greener, 
which I tried next year, is pretty clear, because the highest 
average pattern of Messrs. Scott’s three guns at New York 
was only 1323, and that of Mr. Green’s four guns 1504, Mr. 
Greener’s highest of his five guns being 113%. Messrs. 
Scott obtained the highest penetration as tested by brown 
paper, his best average being 383 shots with three pellets. 
Mr. Green pierced 343, and Mr. Greener 34. 

In 1872 Mr. A. L. Johnson advertised in America a plan by 
which he guaranteed that he could bore guns to put the whole 
charge ina 80-inch circle at 40 yards; and, no doubt, whether 
or no he could do exactly what he alleged, he was at that time 
in possession of the plan known as “choke boring” to a 
certain extent. At first a steel nose of smaller bore than that 
of the barrel was screwed on to the outside of the muzzle, 
with a shoulder accurately fitted to it. The inside projection 
was then cut away by an expanding tool, and the plan 
answered in all respects except that occasionally the joint 
gave way, and the addition to the muzzle blew off. The next 
expedient was to swedge in the muzzle by a proper tool; but 
the swedged metal soon expanded again, and this plan also 
was given up in favour of a stouter muzzle not bored 
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throughout from behind with the ordinary bit, as already 
described, and finally choke-bored with an expanding tool, 
which is the process still adopted, the only improvement in 
principle being to leave a greater length of the original or 
smaller bore at the muzzle than was at first considered 
sufficient, the increase being from less than one-eighth to fully 
half an inch. It was alleged in 1875 that in a very short time 
the slight projection inwards wore away, and so no doubt it did, 
with the muzzles left as they were in the main trial of that 
year. Indeed, several competitors withdrew at the last 
moment, finding, while finally regulating their guns, that 
instead of improving they went off in their shooting. To 
meet this defect the choke was made considerably longer in 
the guns intended for the ‘‘ wear-and-tear” trial which I 
instituted at the end of the main competition, and carried out 
soon afterwards, when the three guns tested, belonging to 
Mr. Greener, Mr. F. Baker, and Mr. Maleham, all stood well 
the severe trial to which they were put, and established their 
claim to be considered capable of bearing the work given to 
sporting guns in the field. 

As soon as the new boring was brought forward in England 
as above described, Mr. W. R. Pape, of Newcastle, claimed to 
have invented it, and to have provisionally instituted a patent for 
it immediately after the gun trial of 1866, alleging as a reason 
for not completing his patent that he thought the pattern made 
by it was too close for game shooting. To settle the preten- 
sions of the several claimants, Mr. Lane published the follow- 
ing letter in the Feld some time before the trial of 1879: 


S1r,—The late letters and articles in the Field relative to the 
extraordinary power of these guns having given rise to much dis- 
cussion as to the origin of this boring, and there being great 
reason to doubt its being truly an American invention—for, 
although I believe Americans claim to have used it in 1870, and 
that it was not known here until about 1873, yet several respect- 
able makers assert that it was in fact copied by them from 

19 
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English-bored guns—I think some effort should be made to settle 

this question, so as to let the real inventor (or first user in this 

country) get the credit fairly due to him; and, the plan being no 

longer a trade secret, I am induced to offer, and will give, a prize 

cup (value 107. 10s.) or the money to the English gunmaker who 
can satisfactorily prove either his being the original inventor or the 
first user in this country of the system; and I hope your committee 
on the approaching gun trials will kindly undertake to examine the 
evidence and award the prize. 

I think this will prevent an injustice being done to the origi- 
nator (whosoever he may be) of a highly valuable invention, and 
will be acceptable to all shooters. 

I beg to append short rules for those intending to compete : 

Ist. All evidence to be documentary; patents, registrations, 
descriptive drawings, &c., to be verified in all important points by 
statutory declarations; or 

2nd. Production of guns bored on the principle in the hands of 
gentlemen of undoubted respectability; certified by the owners as 
to date of make, and that they have not been re-bored or altered, 
and also by statutory declaration of the makers. 

All evidence to be examined and prize awarded by the Field Gun 
Trial Committee, or by the Editor. In the event of any difficulty 
arising as to the boring or description of system, that Mr. Purdey, 
Mr. Lancaster, or some other magnate in the gun trade, not 
claiming, be requested to act as referee. 

All papers to be sent into the Field office on or before the 26th 
day of April next, addressed to the Editor, and indorsed “Claim 
for prize for invention of new close-shooting system of boring shot 
guns.” 


ONE WHO HAS Firep Upwarps or 20,000 TriaL 
SHots aT MARKS. 


This offer led to the following correspondence, which I 


insert at length as bearing upon several points of interest 
in the discussion. 


Siz,—Seeing that a cup will be given the inventor of close- 
bored shot guns, I trust that the few pretended originals who have 
lately been overwhelming the trade by the power of their mis- 
representations and humbug will not shirk the point, but be 
prepared to show why they have claimed my principle of choke- 
boring as inventions or improvements of their own, feeling as I 
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do that it is impossible to contend against such impudent and 
unprincipled pretensions, which can only be viewed with pain and 
shame by all respectable gunmakers. I should be sorry indeed if 
I have claimed the invention of the principle which justly belongs 
to another; but, thinking I can clearly prove that this boring, 
which so many now claim, was invented and used by me years 
before it was ever known or thought of by any other maker in the 
trade, I now challenge Mr. Greener, Mr. Dougall, or any other 
maker, to cover the value of the cup already offered, and I will do 
the same, and, for the sake of truth and justice, let the inventor, 
or he who can show best proof of originality, take the whole. Mr. 
Green, of Cheltenham, only claims to be the discoverer of the 
system; what is really meant by this is best known to himself, 
but my invention of choke-boring dates beyond the time he first 
sold a gun, or, indeed, before he was connected with the trade. I 
trust there will be no excuse or evasion of this proposal; if so, I 
shall leave it to sportsmen to draw their own inference from the 
fact. Wiii1am RocHester Pape. 
Newcastle-on-Tyne, April 19. 


Srr,—Mr. Pape, in your impression of last week, seems desirous, 
like Don Quixote, of tilting his lance against something or some- 
body, but, in doing so, does not imitate that knight of chivalry in 
the courtesy which graces all honourable encounter. In choosing 
this subject, he has selected, in my humble opinion, as his 
prototype did, the windmill, which, I believe, did not cease in 
continuing its evolutions and grinding its corn while the worthy 
Don was biting the dust. Also, it is expected that the barb of 
one’s weapon sbould not be, like that of Laertes against Hamlet, 
primed with poison; and I therefore, before meeting Mr. Pape in 
any controversial contest, which he evidently seeks, beg to point 
out to him, and ask his explanation in a more intelligible form of, 
that part of his letter which I now quote; and I put into italics 
certain terms for his better notice and more comprehensible 
explanation, not only to us, but to all makers of close-bored guns. 
The passage is as follows: 

“Seeing that a cup will be given the inventor of close-bored shot 
guns, I trust that the few pretended originals who have lately been 
overwhelming the trade by the power of their misrepresentations 
and humbug will not shirk the point, but be prepared to show why 
they have claimed my principle of choke-boring as inventions and 
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improvements of their own, feeling, as I do, that it is impossible to 
contend against such impudent and unprincipled pretensions, which 
can only be viewed with pain and shame by all respectable gun- 
makers.” 

I may as well take this opportunity of informing Mr. Pape that, 
had we known that he was the “inventor” and sole proprietor of 
this improvement, we should “ probably ” have written to him for 
his permission, on a royalty, to use his system, and at the same 
time have asked him why he did not utilise its superiority of 
shooting in the Field trial of 1866, instead of adhering, as he then 
did, to the old boring, thus losing an opportunity—all in his own 
hands—of astonishing the world. Had we and others interested 
in this improvement done so, perhaps he would now have classed 
us without pain and shame amongst respectable gunmakers. 

59, St. James’s-street, April 26. J. D. Doveatrt, Jun. 


Srr,—I must trust to your forbearance and sense of justice to 
allow me to occupy a brief space in your columns in answer to Mr. 
Pape’s characteristic letter, which is in fact nothing more nor 
less than a direct personal attack upon me, though most people 
will of course notice the soundness of your foot-note, where you 
remind Mr. Pape that his letter is entirely superfluous, seeing that 
at that time a trial was pending. 

Having been in the trade upwards of sixteen years, and as Mr. 
Pape claims a knowledge of choke-boring antecedent to that, it is 
more than singular that in competing in previous gun trials 
Mr. Pape has attained so low a shooting average, heading his 
competitors by only a few pellets; whereas, had he anything but 
the most rudimentary knowledge of what I understand choke- 
boring, he must have distanced immensely guns which at that time 
were bored on the old system. 

From Mr. Pape’s advertisement in the Field some weeks ago, he 
admits that he had to discard the principle as useless, clearly 
showing that he had really not sufficient practical knowledge of the 
subject to make it of any value. 

Now, with regard to Mr. Pape’s proposal of another cup, as you 
have remarked, that would simply be a useless repetition of the 
present trial. What I should propose—nay, what I challenge 
Mr. Pape to do, is to shoot guns with me made previously to 1871, 
and which can be shown never to have been again re-bored ; and, 
to make it more certain that the guns have not been re-bored 
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by either competitor, those guns should be chosen which have 
never been in the possession of the maker since their sale. 

This I do, not so much to show who was the original inventor, 
but to show which has done the more to practically apply his 
knowledge. Should this meet Mr. Pape’s view, I shall be pleased 
to make mutually satisfactory arrangements. E. C. GREEN. 

87, High-street, Cheltenham. 


Srz,—Mr. Dougall says he was unaware that I was the inventor 
and sole proprietor of the choke-boring, and asks why I did not 
utilise its superiority in the trials of 1866. 

I beg to say that I did not consider it superior for sporting 
boring, or do I now, as my letter in Zand and Water of Feb. 27 
will explain. The fact of my taking the first steps for patent 
protection for this boring the day after the 1866 trial is a full 
answer; had I ever thought it worth while keeping my claim 
good by securing final completion of patent rights, Mr. 
Dougall would have found it requisite to have the permission 
of royalty. 

May I ask Mr. Dougall why he also has not shown his 
extraordinary close-shooting system in the recent trials? His 
average of three guns is only about equal to Mr. Davidson’s 
sporting-bored guns, as shot in class 3; therefore he has lost the 
same opportunity of astonishing the world in 1875 that I did in 
1866. I hope he also has a reason for it. W. R. Pape. 


According to Mr. Lane’s conditions Mr. Pape deposited his 
proofs, and they were duly considered by the committee com- 
posed of the following gentlemen, all of whom are admitted 
to be experienced sportsmen and excellent shots :— 


CoMMITTEE. 
Colonel Goodlake, The Fishery, Denham, Buckinghamshire. 
A. J. Lane, Esq., The Ferns, Surbiton, Surrey. 
W. Lert, Esq., King’s Norton, Worcestershire. 
K. O. Partridge, Esq., Easton Court, Herefordshire. 
I. E. B. Cox, Esq., Ivor House, Hendon, Middlesex. 


After some time their award appeared as follows, and was 
published in the Feld. 
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Tue INVENTOR OF THE CHOKE-BORE. 


Arter carefully going through the claims of the several gun- 
makers sent in prior to the late trial, the Committee have awarded 
to Mr. Pape, of Newcastle, the prize offered by Mr. Lane. It 
appears that in May, 1866, Mr. Pape provisionally protected a 
new plan of boring guns, in which the muzzle was left one size 
smaller than the barrel, which was bored out up to within an inch 
of that part, and then gradually enlarged up to the muzzle itself. 
The patent was, however, not proceeded with, but the germ or 
principle of the boring now adopted is clearly there, though the 
proportions are different—and the results might not have been 
the same. The ten guineas have therefore been sent to Mr. Pape. 


Now “one size” is rather an indefinite term, varying 
according to the gauge from 384-thousandths of an inch 
between 1 and 2-bores to 3-thousandths between 49 and 50 
bores ; but it may be here considered as applying to 12-bores, 
at which point in the scale the size is 19-thousandths, which, 
though not equal to the cut of a full choke, is about that of a 
modified choke, and (curiously enough) would not give the very 
close pattern which Mr. Pape adduces as the cause of his not 
prosecuting his invention. Mr. Green therefore has good 
reason for retorting on Mr. Pape in the letter quoted above, 
that he (Mr. Pape) having discarded “ the principle as useless, 
clearly showed that he had really not sufficient practical 
knowledge of the subject to make it of any value.” It is 
certainly very curious that a practical man like Mr. Pape, 
whose guns had always done well at the several trials, should 
never have brought his plan before the public until 1874, and 
that a gun of his which competed at New York in the 1873 
trial, made the lowest pattern but one in the 10-bore class. 
In the 1875 trial, however (that is to say, only one year ora 
little more after Mr. Greener and Messrs. Scott exhibited their 
respective plans), he was able to run Mr. W. Greener hard, hav- 
ing three of his guns in the first six, one in his own name, and 
two in that of Mr. Davidson. Indeed, though he was beaten 
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for pattern, his penetration at 40 yards was 191, 194, and 
171°5 against Mr. W. W. Greener’s 188. The latter’s pattern 
was, however, 214°5, while Mr. Pape only reached 176°7, 
1731, and 1741, the extraordinary pattern aiding Mr. 
Greener in winning the much-coveted prize. It was alleged 
by Mr. Pape that he had secretly used the choke-bore prior 
to the 1866 trial, when, no doubt, he was superior to his 
antagonists; but the superiority was so slight as scarcely to 
bear out the allegation, for he only beat Mr. W. W. Greener 
by 6°3 in the figure of merit, the former scoring 279°5, and 
the latter 273°2, and their respective patterns being Mr. Pape 
127-1, and Mr. Greener 121-4, neither of which was equal to 
Mr. Pape’s performance at the 1859 Field Trial where he 
averaged 138, though this no doubt was with lioz. of shot 
290 pellets to the ounce. Nevertheless, it cannot be denied 
that the evidence in favour of Mr. Pape’s claim is not to be 
disputed. 

Having thus disposed of the above much-vexed question, I 
must now explain the exact nature of choke-boring as it was 
practised in 1875, when I first examined it with proper instru- 
ments, and as it is now generally carried out by the gun- 
making trade. Upto the above date, Colonel Hawker’s rule 
was that generally adopted, being founded on his examination 
and trial of guns built by Joe Manton, Egg, Wilkinson, and 
William Moore, all celebrated London gunmakers of the first 
quarter of the nineteenth century. To make his directions 
intelligible to the tyro, it should be understood that “ relief” 
means a funnel-shaped muzzle and “‘ opened behind ;” a funnel- 
shaped breech, while “tight behind,’? means a contracted 
breech, or one with the funnel in the opposite direction. Most 
of his measurements are given as for punt guns, but one is 
for a 14-gauge as follows: 

A common 14-gauge double gun (weight 84lb., barrels by 
Lancaster) : 
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To this he appends the reason why a sporting gun should 
have its breech “ tight behind,’’ while a punt gun must be 
“open,” namely, “‘ because a sporting gun requires to be fired 
s0 many times in a day that we must adopt an inferior mode 
of getting friction, in order to prevent the barrel from becom- 
ing leaded, and therefore to make it shoot through the whole 
day nearly as well as when clean, and without recoil to the 
shoulder. Again, a sporting gun must of necessity be short, 
for the convenience of covert and snap shooting, and therefore 
the length that would properly suit that relief which must 
follow an opening behind (in order to prevent recoil, and 
preserve close shooting) would be generally objected to as an 
inconvenience.”’ But these remarks were intended to apply 
to flint guns only; for he says, if detonators are “too tight 
behind, without any subsequent check, the powder would be 
blown away so quick as not to be half kindled.” Since the 
time of Colonel Hawker the introduction of the breechloader 
completely did away with the necessity for lubrication, and 
consequently of the tightness behind ; and, indeed, even before 
the invention became generally used in England, thick felt 
wads properly lubricated enabled the muzzleloader to go 
through along day without becoming seriously foul. As a 
consequence the ‘‘ tightness behind”? was abandoned, and 
nearly all guns were more or less bored ‘‘ open behind” and 
‘relieved before.” The opening was intended to confine the 
gas so as to increase the penetration of the shot, while the 
‘relief’? was supposed to concentrate the shot, and thus 
increase the pattern; but on what principle it acted was never 
satisfactorily shown. 
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The annexed figure will give an idea of this boring, but the 


amount of opening and relief are of course magnified. That 


relief was not necessary to good shooting is proved Py the 


1875 trials, at which the six best cylinder guns 
were carefully examined by me, and several of 
them were found to be true cylinders for at least 
ten inches, though giving as close a pattern as 
could then be produced by any boring but the 
choke. Since that time Mr. Baker and Mr. Powell 
have succeeded, to my knowledge, in slightly in- 
creasing the pattern without relieving the cylinder 
at all, but what they did beyond ten inches from 
the muzzle I cannot pretend to say. I have also 
examined many guns undoubtedly made by London 
gunmakers, and notably by the late Mr. C. Lan- 
caster, in which the barrel for about one inch and 
@ quarter was cut in circular grooves, which is 
called ‘“‘ring boring,” and was consequently within 
the usual definition of ‘‘ choke boring,” viz., “a 
plan in which the muzzle is smaller than any other 
part of the bore down to the breech end.” These 
guns shot well both in pattern and penetration, but 
could not compete with a choke-bore. Still, under 
the conditions of the various trials in which I was 
concerned, I was obliged to reject them, although 
proved to be built before 1873. 

I now come to the exact nature of the choke- 
bore. In America, until after the 1875 English 
trial, the almost universal plan was to bore the 
barrel to within three inches of the muzzle a 12- 
bore, leaving the last three inches about a 14-bore 
or rather larger. An expanding bit was then intro- 
duced, which cut out a hollow or recess about two 
and a half inches long and from twenty-five to 





TUBE SHOWING DIFFERENT BORINGS, 
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thirty-thousandths of an inch deep, leaving a portion of 
the 14-bore about one-eighth inch long untouched at the 
muzzle. The bit was also introduced behind the original 
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shoulder, which it bevelled off, leaving the 
barrel cylindrical up to within three inches 
of the muzzle, where there was an inclined 
plane to the original 14-gauge. The boring 
thus effected was patented by an American 
of the name of Faburn, and called the 
“recess,” “ jug,’ or “ tulip ” choke, which 
will be better understood on examining the 
engraving, in which the exact measure- 
ments are given in thousandths of an inch. 
Most of the guns competing at the 1875 
trial were bored on this plan; but two or 
three adopted a different one, more or less 
resembling that selected by Mr. W. W. 
Greener. I was permitted in confidence 
by all the competitors to examine their 
guns in any way that I liked, on condition 
that I did not reveal their secrets; so that 
I am not justified in being more explicit. 
It was then, however, well known that Mr. 
Greener’s method of choking was very 
different from that of Messrs. Scott, who 
followed the American fashion of recess 
choke. Mr. Greener’s success naturally 
led to his plan being copied, which, of 
course, is easily done by anyone possessing 
himself of one of his guns and a proper 


measuring tool, which was soon offered by Mr. Allport, of 
Birmingham, and which will give the measurements all down 
the barrel to the thousandth of an inch. The plan of Mr. 
Greener’s choke is shown in the annexed engraving in 
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principle, though the actual measure- 
ments are not taken from one of his 
guns. According to his own descrip- 
tion, published in both of his books, his 
choke is all given within about two 
inches of the muzzle, and the remainder 
of the bore is a true cylinder from the 
breech ; but I certainly have never yet 
met with any gun, either of his or any 
other make, which would bear out his 
statement. As far as my knowledge 
goes, nearly all gunmakers now adopt 
a choke, tapering from about °729 at the 
breech to about ‘717 at one inch and a 
half from the muzzle, where a sharper 
contraction commences and progresses to 
a point halfan inch from the muzzle, 
beyond which there is a true cylinder to 
the extreme end, with a diameter in a 
gun of the above dimensions of about 
°692 inch. These measurements I have 
set out on the engraving; but in detail 
every gunmaker follows his own fancy, 
and the variations are indefinite. 


SECTION VII. 
Tur Lock. 


The modern lock in all cases consists 


of a mechanical arrangement by which 5; 


a blow is given to the cap causing a 
detonation of its contents which is com- 
municated to the gunpowder contained 
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in the cartridge case. In the early days of the breechloader 
a needle was sometimes made to perforate an explosive com- 
pound, which was fired by friction; but the detonating cap 1s 
now universally employed, requiring a sharp blow, and not a 
push, which sufficed for the needle-gun. 

There are mainly two forms of lock now in use, (1) that on 
the principle of the old flint gun, by which a double lever is 
acted on by a flat spring, attached either directly or through 
a swivel to its lower limb, while its upper limb is driven 
forward, when the spring is allowed to act on pulling the 

trigger; (2) that form in which a straight striker, having a 
shoulder near its front end, is driven forward on the cap by a 
spiral spring coiled round it, and acting on the shoulder above 
mentioned. A third, or compound, form has been patented 
by Mr. Grant, of St. James’s-street, in which the spiral 
spring and rod are substituted for the flat spring; but 
instead of the rod passing straight forward to the cap, it 
acts on the arm of a double lever, which is hung in the same 
way as in the old-fashioned lock. 

The first of these three forms is used in hammered as well 
as hammerless guns, the last two being confined to the latter. 

The flat mainspring lock is made in three forms: (a) with 
the mainspring in front of the tumbler, as in the “ bar lock” 
(so called because it was when first introduced fitted closely 
up to a bar on the side of the breech of the barrel), the Anson 
and Deeley, and other hammerless guns ; (b) the back-actioned 
lock, in which the mainspring is behind the tumbler, and is 
let into the hand of the stock; and (c) a modification made in 
each of these, in which the mainspring is so balanced that 
after the blow the hammer comes back from the cap or 
striker about one-eighth of an inch, and the mainspring is 
then at rest, so that the cap cannot be exploded except by an 
outside blow on the back of the hammer. This last is known 
as the “ rebounding lock,” and is now almost always used in 
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hammered guns, and also in some hammerless guns, notably 
those of Messrs. Purdey and C. Lancaster. 

(a) Although much more modern than the “ bar lock,” the 
Anson and Deeley being simpler in its construction, may be 
described as the type of this form. Independently of the 
various screws or “pins,” as they are called in the trade, 
and on which it works, it consists of three pieces only: (a) 
the mainspring, (b) the tumbler and striker combined, and 
(c) the scear, which fits into the notch or bent at the back of 
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Lims or ANSON AND DEELEY Lock (without scear spring and pins). 


the tumbler, and keeps it at full-cock, being maintained in 
its position by a small spring called the scear spring. These 
several parts are not mounted on a lock-plate as in the old 
days, but are let into slots cut in the action, in which they are 
retained by screws or “ pins.” It will be seen that there is 
no swivel and hook between the mainspring and its bearing 
on the tumbler, and this no doubt in itself is an objection ; 
but the parts are very strong, and work well enough for the 
purpose they have to fulfil. The tumbler has a prolongation 
forwards, by which it is lifted to full-cock by means of one 
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end of a double lever (d), the other end of which is acted on 
by the fall of the barrels; but this last is an addition to, not 
a part of, the lock, and is rendered necessary only in 
hammerless guns in which the cocking cannot be done by 
the hand. 

In the bar-lock of the hammered gun a swivel (d) is 
introduced between the spring (e) and the tumbler (6), b 
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Bak LockK—HAMMERED GUN. 


which the spring is made to increase its force instead of 
diminishing as all springs naturally do when they are 
relieved. Instead also of the striker being concealed it is a 
separute limb (f) fixed outside the lock plate (a) on a 
square which forms a part of the tumbler, and it is usually 
called the hammer. The tumbler (b) works between the lock- 
plate (which is let into the stock and action), and an open 
iron bridge called the bridle (c), the latter being intended 
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to steady the hammer as it falls with considerable force to 
explode the cap. This requires that the hammer shall be 
raised and the spring thereby compressed by means of the 
thumb bearing on it, and in order to maintain it in this 
position a catch called the scear (g) is introduced (also 
between the bridle and lock-plate) the nose of which drops 
into one or other of the two notches or “bents”’ in the 
iumbler. One of these is much deeper than the other, so deep 
indeed that when the nose of the scear is in it no pressure put on 
its posterior limb will release it. If, therefore, the hammer 
is only raised thus far (called half-cock) it cannot be 
discharged by pulling the trigger, because the latter bearing 
on the scear has no power to release the tumbler. A more 
shallow bent will be seen above the deep one, and by pulling 
the hammer further up the scear drops into it (called full- 
cock), and then the trigger can be pulled, the force required 
varying with the depth of the bent from about half a pound, 
which is highly dangerous, to seven or eight pounds, which is 
unpleasant, the usual “ pull” being about four pounds. These 
several “limbs,” as held together by their various screws 
(“pins”), are also shown at half-cock. 





Back-AcTIoneD LocK OF THE HAMMERED GUN (half size). 


(b) The back-actioned lock consists of the same parts as the 
bar-lock, but instead of the spring being in front it is placed 
behind, and the plate with its limb is let into the hand of 
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the gun. By reference to the engraving the alteration will 
be readily understood. 

(c) The rebounding lock was introduced in 1869 by Mr. 
Stanton, of Wolverhampton, and very speedily came into 
general use. A similar principle had previously been invented 
by Messrs. Bardell and Powell, of Birmingham, but in their, 
form the rebound is caused by the scear spring, while in Mrj 
Stanton’s the short limb of the mainspring effects it in thd 
following manner: By comparing the rebounding lock with 
the ordinary bar lock at page 128, it will be seen that in 
Mr. Stanton’s, instead of the short limb of the spring 
bearing dead on a lump in the plate, it is prolonged back- 





STANTON’s REBOUNDING Lock, CocKkeEpD (full size). 


wards until it reaches the crane of the tumbler, which 
has a notch cut in it to receive the end of the spring. 
When the trigger is pulled, and just before the striker 
can reach the cap, this notch falls on the spring, which, 
by the impetus of the blow, gives way to allow the cap to 
be reached and broken. As soon, however, as this has 
taken place, and the force of the impetus 1s exhausted, the 
short limb of the spring returns the striker to its original 
position at about one-eighth of an inch from the cap, and 
there it remains virtually at half-cock, though without any 
bearing of the scear on the half-cock bent. Its position 
is in fact caused by the two limbs of the spring balancing it 
there, their relative strength being regulated accordingly. By 


CONSTRUCTION OF THE GUN. 181 


TEL 


this arrangement after firing, the gun is, as it were, always 
returned to half-cock. Inthe engraving the tumbler is shown 
at full-cock, but it may be readily seen that, when the trigger 
is pulled, the notch in the crane of the tumbler would fall on 
the end of the short limb of the spring. 

With this lock after the gun is fired, and without raising 
the hammer to half-cock, the action can be opened and closed, 
because the strikers are free, and readily retire from the face 
of the false breech, either by the spring, which is sometimes 
used, or by the pressure of the barrels, as they pass them. 

The spiral spring lock was first used in the Prussian needle- 
gun; but Mr. Needham, of London, soon introduced it into 
his sporting gun with considerable improvements, and of late 
years the Martini military rifle has been dependent on it. 
Tn all cases it simply consists of a spiral spring acting on a 
rod with a shoulder to it, the rod being provided with a bent 
and scear on the same principle as that of the ordinary flat 
spring lock. When there is sufficient space for a moderately 
long spring this form acts reasonably well, but in a cramped 
space, as in the Martimi lock, there is not sufficient play, and 
the effect is radically bad. Im any case, in common with 
most experienced sportsmen, I greatly prefer the flat 
spring. In nearly all locks but the Anson and Deeley, the 
tumbler does not itself strike the cap, but falls on a jsmall 
shouldered rod inserted in the break-off, whether the gun is 
hammered or hammerless. This rod is sometimes provided with 
a spring, which brings it back after the blow of the tumbler; 
but generally, and notably where the rebounding lock is used, 
no such provision is made, and the rod is left to be pushed 
back by the opening of the action. 

The combination of the two forms of lock used by Mr. 
Grant will be better described when alluding to his gun im its 
totality. In the muzzleloader and hammered breechloader 
(except rifles) reliance is usually placed for safety on the 

K 2 
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half-cock or rebound; but in hammerless guns, which in 
nearly every case must be loaded at full-cock, something more 
is required in the nature of what is usually called a safety bolt, 
which I shall now proceed to describe. 


SECTION VIII. 
Sarety Botts. 


Prior to the invention of the Lefaucheux gun the only 
danger of an accidental explosion lay in a pull of the trigger 
from carelessness on the part of the shooter, in passing 
through a hedge or in covert with his gun at full-cock. No 
one dreamt of loading at full-cock; and, indeed, when both 
barrels had been fired, no time would thereby have been saved, 
because it was just as easy to cock after loading as before, 
and consequently no time was lost by doing so. To obviate 
the danger from carelessness several plans were invented, the 
triggers in some being always bolted except when the hand 
grasped the stock, and in others only when the gun was per- 
pendicular, as in the position for loading, a weighted lever let 
into the stock applying the bolt to the trigger. The former 
of these plans was supposed to provide against explosion 
during loading, after firing one barrel, the other being care- 
lessly left at full-cock; but it was found by experience that 
no reliance could be placed on it, for the jar of the ramrod 
in seating the wads sometimes released the scear from the 
bent although the triggers were bolted, and as a con- 
sequence sportsmen invariably let the hammer left at full-cock 
after firing one barrel down to half-cock before loading. The 
only safety guard at all generally used was that invented by 
the celebrated Joe Manton not long before his death, and after- 
wards recommended to his customers by that good sportsman 
Mr. Lang, of Cockspur-street, who always used it in the 
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field. It consisted of a lever under the hand (see a), which 
dropped about a quarter of an inch when not grasped, and in 
that position set at liberty a short hook, which was then 
pressed down by a spring into a notch cut in the top of the 
trigger (see b). Those who had become accustomed to this 
guard were warm its favour, but it never got into very 
general use. 

On the invention and introduction of the Lefaucheux gun, 
the danger of an explosion during loading was in a great 





JOE MANTON SAFETY GUARD. 


measure done away with, except in loading after firing a single 
barrel, the other being at full-cock, but sportsmen had been so 
accustomed with the muzzleloader to let down the hammer of 
the second barrel to half-cock, that they continued to do so 
as a rule after they had adopted the new gun. Moreover, at 
that time, the breech was closed without much force, the grip 
action requiring the lever to be pushed home by the hand, and 
the danger of a jar out of the bent being comparatively 
small. But then came the snap action, and finally the ham- 
merless gun, which is of necessity loaded at full-cock, when 
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the danger became so great that I was induced to warn the 
readers of the Field against it. This was in the year 1879, at 
which time the Anson and Deeley. lock was in full command of 
the market, and provided only with a safety bolt, which was so 
little reliable that it was withdrawn from use, and the 
customers of the great Birmingham firm, which adopted it, 
were advised to dispense with a safety bolt altogether. The 
bolt in question was correct in principle according to my 
ideas; that is to say, it provided against the effect of the 
jarring of the scear out of the bent, by placing an intercepting 
bolt ready to receive the blow of the striker, and in that way 
guard the cap, but unfortunately it was so constructed that if 
the trigger was pulled when this bolt was at “ safety,’’ and 
before re-cocking the gun the safety bolt was let down to 
‘‘firing,” an explosion would generally take place to the great 
danger of any bystander who might be in front of the gun. 
Since that time the lock has been guarded in various ways, 
the trigger being also protected from a careless pull by a lever 
being automatically pressed down on them until removed by 
the finger. But when I took up the subject, the Anson and 
Deeley and various other hammerless guns were in constant 
use without any protection whatever, and many accidents and 
narrow escapes were publicly recorded, while a greater 
number were concealed. ‘To obviate this danger, it occurred to 
me that I might adopt an action which I had exhibited in 1866 
(in which outside hammers were cocked by the fall of the 
barrels) to the hammerless lock, and at the same time make 
the same movement raise an intercepting block bolt to take 
the blow in case of ajar. Accordingly I constructed a model 
gun on that principle, which I exhibited to the trade for their 
approval, and which was carried out by several firms with 
more or less ingenuity, notably by Messrs. Bland and Sons, of 
Birmingham and London, and by Mr. Green, of Cheltenham ; 
but, though simple enough in principle, it was very expensive 


CONSTRUCTION OF THE GUN. 1385 


in construction, and as a natural consequence it was not 
generally adopted. Moreover, although it was free from the 
defect alluded to as attaching to the Anson and Deeley bolt, it 
did not provide against the delay occasioned by the pull of the 
trigger with the bolt at ‘‘safety,’ after which the action 
must be opened in order to re-cock the gun. Although, there- 
fore, in point of principle, the gun is an exceedingly good one, 
its prime cost militated so much against its use that it could 
not compete in the market with those which could be made at 
half its price. Still I may lay claim to the merit of having 
opened the eyes of the public to the danger they were in- 
curring, and of having thereby forced the gunmakers into 
providing against them, for since that time excellent safety 
bolts have been devised, on various principles, including 
modifications of the Anson and Deeley, by Powell and Son ; 
Messrs. Scott’s most ingenious bolt, which is always in action 
till the trigger is pulled; that of Messrs. Silver, on the 
same lines as the Joe Manton safety bolt above-mentioned ; 
Messrs. Rigby’s and Bissell’s bolt, and some others which will 
be referred to more minutely when examining the several 
guns in which they are adopted. 

Having thus given a short history of the “ safety bolt,’ I 
may now lay down the conditions which I think in all cases 
should be fulfilled in order to make it a reality and not a 
sham. 

First, In all cases the bolts should be automatic; that 1s to 
say, the act of opening the gun for the purpose of loading 
should place the bolts at safety. 

Secondly, There should be two separate bolts—one placing 
an intercepting block before the striker, and the other bolting 
the triggers. Both of these should be automatic. 

Thirdly, In all cases the trigger bolt should be easily let 
down to firing, and, except in the case of Messrs. Scott’s and 
Messrs. Silver’s intercepting bolts, the block bolt also. In the 
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two bolts above mentioned it is not necessary, because, in the 
one case, the fall of the trigger lowers the bolt, and in the 
other, the grasp of the “ hand,” so that with them it is always 
in action till the moment of firing the gun. 

Unless the above conditions are in force no hammerless gun 
can, in my opinion, be considered as otherwise than unsafe. 
With them I regard it as more free from danger than any 
hammered gun, not even excepting those provided with the 
rebounding lock. It is quite true that this latter is free from 
the danger of explosion caused by a jar in loading, except in 
the case of one barrel being left at full-cock; but when the 
lock is worn the hammer may be raised from the rebound 
nearly to full-cock by means of a twig, and in that way an 
explosion may be caused. This will not occur in a new and 
well-filed lock, because, unless the trigger is pressed, the 
scear generally drops into the half-bent during the fall; but I 
have tried the experiment in numberless guns and find that it 
does occasionally happen. 

An accident is recorded in Mr. Greener’s recent book on 
The Gun,” which shows, in the first place, the necessity of 
something more than a trigger guard; and, secondly, the 
curious mistakes made even by the most experienced gun- 
makers in giving their opinions. At page 866 he says: 
“Whilst grouse shooting a gentleman left his gun leaning 
against a rock, muzzle upwards, and went to luncheon, which 
was spread at a distance of nearly forty yards from the gun. 
Unfortunately, a dog knocked over the gun, and the charge 
of shot reached the party with so great a force as to badly 
wound the owner of the gun and entirely destroy the sight of 
one eye.” Now, the discharge was manifestly caused by the 
fall jarring the scear out of the bent, for; of course, the dog 
did not pull the trigger; and this shows the importance of 
the intercepting block, which, if present, would have pre- 
vented the explosion. But, then, Mr. Greener goes on to 
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remark: ‘‘ With our butt-safety this accident could not have 
occurred, as the gun would have bolted itself in the act of 
falling.’ Yet Mr. Greener’s “ butt safety bolt,’ described at 
page 360 of his book with an engraving, and to which he refers, 
only bolts the triggers, and would have no effect whatever in 
preventing the jar of the scear out of the bent. If, therefore, 
the gun in question had been provided with it the accident 
would not have been prevented, although the trigger might 
have been bolted in the act of falling. Mr. Greener neverthe- 
less states that “by this simple contrivance the weapon is 
quite safe unless placed to the shoulder or butt downwards on 
the ground.” 


SECTION IX. 
Gun FURNITURE. 


The furniture of a gun consists of (a) the trigger plate, and 
trigger or triggers; (b) the guard which is attached to the 
plate; and (c) the heel plate to the stock, which, however, 
is often omitted. In first-class guns these are made of best 
iron, but in cheap ones they are often only of malleable iron. 
The filing of these parts is a separate trade. 

(a) The trigger plate in nearly all modern breechloaders, 
and specially in hammerless guns, is firmly jointed and 
screwed to the action, and adds greatly to the strength of the 
“hand.” Great skill is required to pitch the triggers well, so 
that they bear with full force on the scears, and leave sufficient 
space for the fingers to act independently. A fine spring is 
used either to keep them to or from their work as may be 
desired, the latter being sometimes necessary from the 
peculiar construction of some particular lock. 

(b) The guard is in all cases a bow of thin iron fixed under 
the triggers to protect them from accidental pressure, and yet 
allow the fingers to be readily applied. 
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(c) The heel plate in the days of muzzleloaders was made 
of iron to protect the stock from injury in loading. It is now 
generally made of horn or altogether omitted, by which the 
extra weight of metal 1s avoided. | 


SECTION X. 
Tur Foret Enp. 


In nearly all the modifications of the Lefaucheux gun the 
barrels are removed from the stock at the hinge, which is cut 
in half for that purpose, one moiety being part of the lump, 
the other being removable at will. This movable part is 
called the “fore end,” and is composed of iron and walnut 
wood, the former completing the joint, and inserted in the 
wood for the sake of lightness and facility of grasp by the left 
hand. In the original gun the fore end was attached to the 
barrels by a loop and slide resembling those of the muzzle- 
loader ; but various devices are now employed to facilitate the 
removal, and do away with the necessity of a tool by which 
the slide was withdrawn. In the form most generally used 
the fore end keeps its place by virtue of a slight hook, 
which is really sufficient for all practical purposes, and 
is released by simply lifting the horn tip at the end of the 
wood from the barrels. 


SECTION XI. 
ENGRAVING. 


Very expensive engraving was in fashion some years ago, 
costing from 5/. to 101. a gun, but most sportsmen now prefer 
either a perfectly plain gun, or one with very little orna- 
mentation. 
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SECTION XII. 
Casz HarpeEnina. 


To increase the hardness of the wearing surfaces where steel 
is not employed a process is adopted’ which is called by the 
above name. Itis applied to the lock, furniture, &c., which 
are taken to pieces and placed in an iron box, together with 
a quantity of animal charcoal. The whole is then placed in a 
furnace, and submitted to a certain heat, after which they are 
allowed to cool, when the bright metal surface is found to 
have acquired a peculiar mottled appearance made up of blue 
and a dull grey, and a hard skin is formed without making 
the iron brittle. 


SECTION XIII. 
BRowNIna. 

In order to show the composition of the twisted barrel when 
composed of iron and steel, a process is adopted by which the 
different action of acid on the two metals is displayed. For 
this purpose the following mixture is employed : 


Muriated tincture ofiron ... ...... oz. to loz. 
Nitric acid... 0... cee eee eevee | FOZ, 
Corrosive sublimate ... ... ... ... 40%. 
Sulphate of copper... wes wee ee FOZ: 

Spirit of wine see: Rae aoe “ese ad ~TOm 
Water... ... ... oe 1 quart. 


Mix and keep for at least a month. 


Carefully remove all grease by friction with lime, then 
apply the above with a sponge every two or three hours, 
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scratching the rust off with a steel wire brush night and morn- 
ing until the desired colour is obtained. The acid is then 
removed by pouring boiling water on, and the polish 1s given 
by gentle friction with leather. It requires, however, great 
practice to make the barrels lock well. 


CHAPTER V. 
THE MUZZLELOADER. 


Tue breechloading system has now so completely superseded 
the muzzleloader that the latter has become an absolute 
rarity in the hands of a sportsman, and can scarcely find a 
customer at any price in this country. Itis useless, therefore, 
to describe it in a book treating of modern guns. 

For many years, however, its advocates regarded it as 
superior in strength of shooting to the breechloader, and so 
no doubt it was in the early days of the latter arm; but this 
has within the last ten years been brought to such perfection, 
that the muzzleloader is beaten at all points. It can, how- 
ever, still be produced at less price, and for the foreign 
market it holds its own, being made up as low as 7s. 6d. a 
gun, chiefly for the African trade. 


CHAPTER VI. 
THE HAMMERED BREECHLOADER. 


SECTION I. 
Tue OriginaL LeraucHevx Gun. 


Untit about the middle of the present century sportsmen 
throughout Europe were contented with the detonating 
muzzleloader which had been invented and brought to such 
perfection as to supersede the flint gun soon after the year 
1818, when the copper cap was first introduced. The 
celebrated Colonel Hawker claims the merit of having given 
the first idea of the perforated nipple to Joe Manton, but it 
is now impossible to decide the question as to the real 
inventor of this system. Previous to its adoption sundry 
expedients had been devised, by which fulminating powder 
might be made to supersede the flint and steel for the purpose 
of ignition, by means of pellets, tubes, &c.; but when once 
the nipple had been suggested it speedily beat all its rivals 
out of the field. So also with the Lefaucheux breechloader— 
patented in France about thirty years ago. Up to that time 
numberless inventions had been brought out for loading at 
the breech, but all had failed because it was found impossible 
to stop the leakage of gas. Metal cases had been tried in 
the form now used, but it had been found that they could not 
be extracted, the present plan of bringing them out by a 
special automatic tool not having been devised. At length 
Lefaucheux thought that a case made of brass and paper 
would answer the purpose, and at the same time constructed 
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a gun with the barrels hinged in a peculiar way, so that their 
open breeches might be readily exposed for the introduction 
of the cartridge. Lastly, he placed a small percussion cap in 
the middle of the base of this cartridge, and passed a brass 
pin through the side to reach it, thus enabling it to be 
exploded by the blow of the hammer, and at the same time 
affording a means of withdrawing the empty case by the aid 
of the fingers laying hold of the pin, supplemented, if 
necessary, by a little tool. Such was the simple form in 
which this invention, the germ of all our modern improvements, 
was introduced into this country a quarter of a century ago 





ORIGINAL LEFAUCHEUX ACTION. 


by Mr. Lang, of Cockspur-street, in which the Lefaucheux 
gun is shown open, with one pin cartridge in its place, the 
other being withdrawn. In this form a single hook kept 
dowr one barrels, being moved into its slot cut in the 

by a turn of the lever a, and hence called the single 


SECTION II. 
BREECHLOADERS V. MvzzLELOADERS. 


Mr. Lang was so well known both as a sportsman and a 
gunmaker that the invention speedily took root in this 
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country, but it was at first met by the assertion that it could 
not compete in shooting power with the muzzleloader. An 
angry correspondence went on for some time in the Field on 
this subject, and, to settle the matter, I set on foot the first 
public gun trial ever held in this country, which took place at 
Ashburnham House in 1858, the muzzleloader beating its 
rival at all points. In the following year I organised another 
at Hornsey Wood House, then the fashionable pigeon ground, 
and had twenty-nine entries, three muzzleloaders being again 
first, second, and third, but very hard pressed by the breech- 
loaders, as will appear from the following table : 











Pattern eee 
Kind of Gun, Weight 
all 12-bores. Poy Gene Snot rs] S = 43 | of Gun. 
wo | “S wt | 
ee A a eI 
Pape, savicsicses Muzzleloader.| 23drs. | lioz.| 158 {118} 28 | 33 |6lb.11oz. 
Prince & Green Ditto. Ditto. | Ditto.| 148 | 98) 28 | 22 6lb. 
PAPC. isescvavec Ditto. Ditto. | Ditto.| 116 |129| 25 | 28 | 6lb. 80z. 
Egan ......... Breechloader.| 3drs. | Ditto.| 144 | 90; 28 | 30 | 7b. 80z. 
Prince & Green Ditto. Ditto. | Ditto.| 103 | 93] 24 | 31 | 7lb. 2oz. 
PADG iciversensva Ditto. Ditto. | Ditto.| 132 | 93; 26 | 33 7b. 


The result of this trial raised the new gun nearly to a level 
with its established rival, while its superior handiness in point 
of loading maintained its claim on the attention of the sports- 
man so fully that Mr. Lang’s business rapidly increased. 


SECTION III. 
THe Dovsiz Grip. 

But it was soon found that the single action would not stand 
much work, and a single season’s hard shooting wore away the 
tooth of the single grip, so that the action became loose, 
though still safe. To remedy this defect a second tooth was 
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added, and so constructed that the gun would partially snap 
on closing it, but it still required the pressure of the hand on 
the lever to complete the fastening. This was called the 
double-grip action, and it has maintained its ground to the 
present day as one of the strongest of all those known to 
gunmakers, though, for general shooting, superseded by the 
snap bolts of Westley Richards, Greener, and Purdey. 


SECTION IV. 
THE LATE C. Lancaster’s Gun. 


But there was still a weak point in the new gun. The 
cases sometimes stuck so fast that the pin failed to extract 


Fia. 1. Fira. 2. 





C. LANCASTER’s CARTRIDGE. 


them, in spite of a special tool made for that purpose as above 
mentioned. To remedy this defect, Mr. C. Lancaster, of New 
Bond-street, devised in 1852 a cartridge case (Fig. 1), in which 
the fulminate was contained between the solid copper base and 
a perforated metal disk fixed inside it. See Fig. 2. The disk 
acted as an anvil, being firmly secured in its position, while 
the copper base not being perforated retained the gas, which 
had a tendency to escape by the side of the pin, and it was 
consequently superior in that respect. He also devised the 
extractor as now made, and by its aid all the difficulties 
connected with sticking cartridges were completely got over. 
The gun in which this cartridge was used is shown in the 
annexed engraving in its closed condition, the position when 
L 
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open being marked by the dotted lines. Its peculiarities are 
as follows: First, the striker was driven forwards by the 
breast of the hammer in a horizontal direction, impinging on 
the base of the cartridge; secondly, as the lever was moved to 
release the barrels, they were driven forward on the action 
bolt, a slot being cut for that purpose as shown in the 
engraving. This released a projection from their under 
side as shown at a, which had previously kept them down 
with great power, but when open the action had a loose 
feel which many people thought to be a source of weakness, 
and this, combined with the high price which C. Lancaster 





ke oe se gia nee Sih : 
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C. LANCASTER’S GUN. 


charged (60 guineas), kept them out of the general market. 
One of these guns was tested at my trial of 1858, but not 
from the maker, and it is not therefore fair to discuss its per- 
formance. In addition to the prime cost of the gun, the 
Lancaster cases were also more expensive than those of the 
Lefaucheux pin gun. 


SECTION V. 
Tue Potret Cartripere anp Daw’s Gun. 
‘Phe final improvement in the cartridge case, which has 
stood with slight alterations tq the present time, was effected 
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some eight or nine years afterwards by M. Pottet, who 
patented itin Paris and London. This plan, witha slight 
change effected by M. Schneider, was introduced into 
England soon afterwards by Mr. Daw, gunmaker, of Thread- 
needle-street, London, and shown by him at the Exhibition of 
1861, with a modification of Lancaster’s striker, driven 
forward not by the breast but by the head of: the hammer, 
and obliquely downwards and forwards instead of in the 
direct axis of the barrel. In the Pottet cartridge, the 
principle now in general use for exploding the powder 
was adopted, but the patent depended on the shape of the 
anvil, and this was easily evaded, so that it speedily drove 
the pin cartridge case out of the market, as the Lancaster 
extractor was also used. How this was done without C. 
Lancaster’s consent, I do not know, but conclude there was 
some plan by which the latter’s patent could be legally 
evaded. 


SECTION VI. 
Earty Attempts at IMPROVEMENTS. 


Such is a general history of the modern breechloader 
brought down to the introduction of the hammeriess gun of 
the present day, but as a matter of detail sundry attempts were 
made to do away with asserted defects by various gunmakers. 
Thus, to avoid the hinge, Bastin devised a slide, in which the 
pin dropping into a hole drilled in the head of the hammer, 
the cases were drawn out as the barrels were driven forwards. 
The action, however, was heavy yet weak, and never came 
into general use. Mr. Needham, of London, and le Conte de 
Chateanvillier, in France, also tried to utilise the principle of 
the Prussian needle-gun invented in 1838, in which the base 
of the cartridge is perforated by a needle exploding the 
fulminate by friction instead of percussion, but neither of these 

L 2 
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plans was favoured by the general approval of the public, 
though the former obtained considerable support. In his 
gun the side of the breech of each barrel was cut away to 
receive a breech bolt turning out on a hinge at its back, and 
in this bolt was contained the needle and lock. This neces- 
sitated an increase of length in the barrels to the extent of 
four inches, which was no doubt a considerable objection. 
The Chateauvillier gun had not this defect, but it was very 
complicated, and by no means approved of. Both these guns 
were without outside hammers, and may be regarded as the 
first of the series of hammerless guns which has now extended 
to a very long list. 


SECTION VII. 
First Important IMPROVEMENTS. 


The first great improvement in the hinged or Lefaucheux 
action was made by Westley Richards in 1862, in which, 
instead of the grip which merely keeps down the barrels, an 
extension was made of the mb backwards, dropping into a 
slot cut in the break-off, and secured there from rising up by 
a hook working horizontally in a notch cut in it by means of 
atop lever. When thus kept down, the barrels and break-off 
are held together by the shape of the extension which, having 
a bulbous enlargement, is called the ‘‘doll’s head,” and is 
fitted into a corresponding socket. As first constructed 
this hook and its bearing were made too small, but, as I 
shall hereafter show, the plan, as now carried out, is strong 
enough to stand any test either of force or wear and tear. 
At first it was applied to the pin gun, but afterwards it 
was used with the central-fire cartridge, and still com- 
mands an extensive sale. As soon as the above improve- 
ment was effected I gave it my warmest approbation, and 
used it for some seasons without the slightest flaw, my gun 
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made for me by the Birmingham firm proving to be the 
very best performer at the target I had ever tried. This 
gun was the first snap action brought out, and, as it 
thereby admitted of a slightly more rapid loading, it was 
highly approved of by many fashionable battwe shooters, its 
success probably leading Mr. Purdey to devise his now well- 
known snap, which is really a stronger lump bolt than the 
double grip, though, like it, only keeping down the barrels, 
and not uniting them to the break-off—like the Westley 
Richards top connection. The next top connection was Mr. 
Greener’s cross bolt, patented by him in 1862, which is even 
stronger than that of Mr. Westley Richards; but it cannot, by 
itself, be made to snap, and consequently he combines it with 
the Purdey bolt, with the aid of which the snap is effected, 
and the action is also strengthened. 


SECTION VIII. 
ARRANGEMENT IN THREE Leapine DIvisions. 


I have thus briefly traced the history of the several plans by 
which the Lefaucheux action has been improved and brought 
to its present high form. They may be all included under 
three heads: First, The grip (single and double), by which 
the barrels are held down, requiring, however, the lever to be 
closed by the hand. Secondly, The various snap actions, in 
which the barrels are also held down, but in which they 
close of themselves by merely pressing down the breeches. 
Thirdly, The top connection, in which bolts or hooks are 
driven into an extension of the barrel, and keep them down as 
well as ¢o the break-off. These include Mr. Westley Richards’ 
hook, Mr. Greener’s cross bolt, Mr. Tolley’s cross bolt; a per- 
pendicular bolt devised by myself, but not approved of by 
gunmakers on account of its cost; and an improvement on 
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the last-named invention by Messrs. Rigby and Bissell, which 
will be described in treating of the gun to which it is applied. 


SECTION IX. 
Bar-Ltock Action versus Back AcTIONS. 


All the above-mentioned actions may be made either with 
bar locks or back actions, and on this point a great deal 
depends in reference to their strength. With the latter 
the metal of the horizontal limb is not cut away to receive 
the lock, and the angle with the break-off is therefore very 
much stronger than in the case of the bar lock. For this 
reason, where there is no top connection, I prefer the back 
action, though, no doubt, in highly-priced guns, where the 
metal and the work are both good, the bar-lock action will 
stand against ordinary charges, that is to say, 3drs. or 34drs. 
of powder. The fact really is that, in this action, the angle 
gives way in the explosion, but returns to its original shape as 
soon as this is over, unless the charge is so great as to 
permanently change its shape or even to break it. In order 
to test this much-vexed question I procured a bar-lock action 
made by Mr. Greener in 1878, and fitted it with a little appa- 
ratus by which the opening at the top when it occurred could 
be proved in the following manner: His action, as is well 
known, combines the Purdey snap bolt with his own top 
cross bolt, the former being necessary in order to make the 
cross bolt snap, which it could not otherwise do. Instead of 
the ordinary cross bolt I substituted a removable one (see d), 
so that the gun could be fired either with the Purdey 
bolt alone or aided by the cross bolt. I then fixed a hook 
(b) to the top of the break-off and a screw-clip (a a) to the top 
of the barrels, so that a piece of silver paper could be stretched 
over the junction in such a way that, if this part opened, the 
paper would break. With this apparatus I proceeded in the 
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following manner, as subsequently reported in the columns 
of the Field, and to prevent the possibility of the breakage 
being caused by the mere jar of the explosion both barrels 
were in each experiment loaded equally, in which condition 
one was fired with the bolt in its place (c) and the other with 
the bolt removed. 

Experimenting in this way, I found that in Mr. Greener’s 
action no breakage occurred, either with the bolt in or out, 
using any charge of powder which the cartridge case could be 





EXPERIMENTAL ACTION, 


made to hold, until I charged it with sixty grains of the 
‘‘Blisset”’ sample of Schultze powder, considerably compressed, 
a thin felt wad, and two ounces of shot, when the discharge 
of the first barrel (with the bolt in) produced no effect on the 
paper, but on removing the bolt the second discharge broke it 
up completely. Repeating this experiment, the same result 
again occurred, which I considered conclusive as to this 
powder. After this I confined my experiments to the Schultze 
of 1877-8, and that of 1878-9 used at the recent trial, together 
with Nos. 3 and 6 of Curtis and Harvey’s black powder, as 
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follows—the shot in each case being 20z. No. 6, introduced 
from the muzzle after charging the cartridge case with powder 
and an ordinary felt wad. In each case the bolt was in 
position with the firing of the first barrel, and was removed 
afterwards ; but with the bolt in position the paper remained 
intact up to the last. 


Powder. Result. 
1. 5 drachms Curtis and Harvey No. 6 ...... No breakage. 
2. - es No. 3 ...... Ditto. 
3. 55 grains Schultze 1877-8 ow. ... cece eee eee Ditto. 
4. m TS 7829). secnecissunceates Ditto. 
5. 6 deachiie Curtis and Sree No. 3 ...... Ditto. 
7. 65 grains Schultze 1877-8.. sidexeuacceae DDItEO, 
8. Ss 1878-9 ....... cc ccc cece eens Slight breakage. 
9. 7 deachiis Curtis and Harvey No. 8 ...... Ditto. 
10. 75 grains Schultze 1877-8 .........ceeceeees Complete breakage. 
11. 5 és 1878-9 .................. Ditto. 


In the last case there was not only complete breakage of 
paper, but such a permanent opening of the breech of the gun 
as to stop the trial. 

This experiment proves conclusively that with heavy 
charges (8,9, and 10) the angle of the break-off will give 
way and yet return to its original shape, if there is no top 
connection, while with the bolt in its place, through the top 
connection, no such giving way occurs. Now we know by 
experience that a piece of iron may be bent backwards and 
forwards several times without breaking, but on continuing 
this bending for a considerable number of times a breakage 
shows itself by degrees. It follows, therefore, that a gun may 
be used for a time having this weak point in its action 
without accident, and yet may give way at last though the 
charge has not been increased. Now I hold that it is 
unpardonable to use an unsafe gun, however small may 
be the risk, if a safe one will answer equally well; 
and I therefore should advise all sportsmen either to 
insist on a top connection if a bar lock is a sine quad non, 
or if they dispense with the top connection to use a back- 
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actioned lock. It is quite true that the latter compels the 
adoption of a larger hand, but anything is better than running 
a needless risk. At all events there is a choice left which 
can be seized, viz., the combination of the bar-lock and 
the top connection. 


SECTION X. 
GrapuaL Repuction or Cost. 

When the Lefaucheux pin-fire gun was first introduced into 
England by Mr. Lang his price was 45 guineas, and Mr. Need- 
ham, as far as I remember, charged the same for his invention, 
Mr. C. Lancaster charging from 50 guineas to 60 guineas for 
his central fire, described at page 146. In 1861 Mr. Daw 
brought out his new gun (also a central fire) at the same price 
as Mr. Lang’s, and for some years no breechloader was sold in 
London under that sum. About 1865 Mr. Lang produced a 
second quality plain gun, of course made at Birmingham, at 
20/., and this reduction was soon followed by Mr. Crane, of 
the Royal Exchange, and Messrs. Holland, of Bond-street, 
who advertised a plain central-fire, Birmingham-made, breech 
loader, at 15 guineas, which we were induced to report on 
favourably after trial, for the benefit of those who could not 
afford an expensive article. These prices continued for 
another ten years, when in 1874, Messrs Bland and Sons, 
of the Strand, advertised what is termed a Keeper’s gun at 
6 guineas, or if choked 7 guineas. Thisisa thoroughly sound 
and trustworthy weapon, capable, as was proved at the Field 
trial of 1879, of giving a good average pattern and penetration, 
though naturally not equal to the expensively finished articles 
which are at the head of the list. The gun, though quite 
plain, is wonderfully well made considering the price, and its 
use has been extended in many cases to masters as well as 
men. Itis a back-action double grip, with rebounding locks 
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and hammers out of line of sight—patent fore-end fastener, 
and barrels now of English Damascus, though originally 
Belgian as tested in 1879. 

Since that time several gunmakers have advertised a 
similar article, but the above firm may claim to have been 
the first to advertise a reliable gun at 6 guineas. 
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BLAND’S ORIGINAL KEEPER'S GUN. 


A superior kind of cheap gun has also been produced by 
this firm, called their second-class ‘‘new model” Keeper’s gun, 
at 10 guineas. The action is top lever, with Purdey’s bolt and 
extension rib, but no cross bolt in it, being merely a plain 
doll’s head. There are rebounding locks, having hammers 
out of line of sight, patent fore-end fastener, English 
Damascus barrels, either choked or cylinder. This gun is 
intended for sportsmen who cannot afford a long price rather 
than for keepers, and it certainly is a great boon also to the 
tyro, who is frequently not overburdened with cash. I there- 
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fore append an engraving, from which my readers may to a 
certain extent judge for themselves. 























BuLAND’s IMPROVED KEEPER'S GUN. 


In the year 1875 the committee of the Field gun trial 
reported on the guns exhibited there, mentioning the prices at 
which they were sold. Of these only one was as low as 
15 guineas, viz., that made by Mr. Tisdall, of Birmingham. 
Mr. Tolley’s price was 25/.; Mr. Lincoln Jeffries charged 
301.; Mr. Crane, 387/.; Mr. W. Jones, 19/.; Mr Gates 
(Derby), 851.; Mr. Green (Cheltenham), 25/.; and Mr. 
Adams, 18/. From these prices it will be seen that the 
reduction to 6/. in the year 1874 by Messrs. Bland and Sons, 
as above mentioned, was an enormous one, being 150 per cent. 
on the lowest figure, viz., that of Mr. Tisdall. 


SECTION XI. 
MaAcHINE-MADE Guns. 
In America machine-made guns have been constructed in 
large numbers, competing in price with the Birmingham 
trade, but I have never seen one which in my opinion would 
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bear comparison with those made in England by hand. In 
the stocking by machinery there is the great disadvantage 
that all must have the same bend and cast-off, whereas in 
hand-made guns made in large numbers variations in every 
respect are easy enough, and a customer going into a shop 
where a large stock is kept can readily suit himself, with the 
aid of the vendor, who directs him to put the gun up quickly 
to his shoulder and aim at the right eye of the vendor, who 
can readily see whether or no the aim is a good one. If he 
finds the aim good he is satisfied with the selection, if not he 
changes it for another which he thinks more likely to suit. 
Supposing the aim is below the eye, then a straighter stock is 
selected, or if too high a more bent one. If the aim is to the 
right or left, more or less “ cast-off’? must be adopted, which 
a skilled assistant readily detects. In this way a young hand 
is fitted with more certainty than in any other; and even in 
taking orders for an expensive gun the maker should not rest 
contented till he has temporarily fitted his customer with 
some gun selected from stock, even if it is not otherwise 
suited to him. No doubt a gunmaker of experience can 
generally build a gun to suit his customer by taking measure 
of his height, length of neck, and breadth of chest, but there 
is no test, in my opinion, equal to the above. 

Having thus traced the alterations of price as far as 
hammered guns are concerned, I shall leave the consideration 
of hammerless guns in this respect till I come to describe that 
variety, and proceed to allude to other matters connected 
with the comparatively old-fashioned gun, in common with 
its more modern rival; and first as to the value of 


SECTION XII. 
THe Doui’s Haan. 
When Mr. Westley Richards brought out his new action 
about twenty years ago, I had fully satisfied myself that in 
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the Lefaucheux breechloader then in possession of the English 
market there was a constantly recurring opening between the 
breech and the break-off at each discharge. It was therefore 
with great satisfaction that I hailed his invention as a great 
improvement, and time has only strengthened the good 
impression that it made on me. “ But,” said his detractors, 
“look at the insignificant and weak tooth upon which all 
depends.” On the contrary I replied, “ The tooth has only to 
resist the tendency of the breech to rise, which is an indirect 
one ; the real strain is that tendency to separate it at the top 
from the break-off, which is resisted by the extension provided 
with a bulb at the end, dropping into a corresponding cavity 
in the break-off.” Mr. Westley Richards himself was accus- 
tomed to demonstrate the slight strain put on the tooth by 
removing it, and substituting for it afew turns of pack thread, 
which were quite sufficient to keep the barrels down during a 
discharge, the separation being still prevented by the doll’s 
head. This experiment was, of course, sufficient to convince 
the customers of the firm, and the action has continued to the 
present day to receive the support of the public in large 
numbers, though strongly opposed by ‘‘the trade” im 
general. They even declined to adopt it in its entirety when 
the patent expired, though in many cases gunmakers do not 
scruple to accept the doll’s head as an addition either to some 
snap bolt of their own or to the Purdey bolt, which is now also 
open to the public. Now the doll’s head is completely a part 
of the Westley Richards patent, and no good end is obtained 
by discarding the original top lever catch, which is the 
simplest form in which it can be kept down. ‘To show the 
power of the doll’s head in keeping the breech to the break- 
off, it is only necessary to supplement the above-mentioned 
pack-thread experiment by a model arranged in the following 
way: Take an action provided with a doll’s head, or an 
imitation made of thick tin will suffice for the purpose; but 
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to make it perfect the projection a must be swelled out on 
each side in a segmental form. Now, supposing the barrels, 
or the part representing them in tin, to be jointed to the 
action at b, then the doll’s head wwl describe a circle 
bounded by the solid lines b*, b*, and will readily rise from 
its seat. But we will now suppose the barrels when closed to 
be fixed to the horizontal hmb of the action between c and 
d, and that the action is jointed at c, which is the part 
where it gives way when tried as in the experiment described 
at page 151. Thenthe joint c will be firmly set, because the 
doll’s head must describe a circle round it between the dotted 
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PLAN SHOWING POWER OF DOLUL’s HEAD. 


lines c*¥, c¥, which it is prevented from doing by the edges 
of the socket in which it lies bounded by the lines b*, b*. 
Having myself tried this experiment and practically discovered 
this advantage in the doll’s head, I am quite satisfied of its 
efficacy, and can strongly recommend it as answering its 
purpose with the Purdey or any other bolt which will keep 
the barrels down, just as well as with Mr. Westley Richards’ 
original bolt, and with a slight advantage in many cases in 
point of bearing surface. With these two experiments to 
prove its efficiency it is idle to assert, as many do, that the 
doll’s head is useless without the Westley Richards catch, 
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because when the catch is removed it readily leaves its bed. 
The question really is, what is its power and effect when the 
catch or snap has not been removed, which I have endeavoured 
to answer in the abgve explanation. But it has still another 
advantage over its rivals, consisting in the absence of all 
friction when the gun is opened and closed. In the various 
grips, snaps, and cross bolts, this is an important element, for 
they all have to submit to a considerable amount of it, whereas 
the doll’s head barely touches its bed until it finally rests 
there. No ‘“‘draw’’ is wanted, and in fact could hardly be 
obtained, so that no friction accrues. The only force applied 
to the doll’s head is through the blow caused by the explosion, 
which is distributed over its anterior surface, and can be 
readily resisted if the fit is a good one, because there is no 
room for the metal to expand into. Lastly, the Westley 
Richards action is opened by a top lever, which is so con- 
venient that by public accord it has been adopted by most of 
the fashionable gunmakers of the day; that is to say, where- 
ever it was possible to do so. Even the Purdey snap bolt, 
which is now in almost universal use, was first brought out 
with a lever under the guard; and, indeed, so was Mr. 
Greener’s cross bolt, which, instead, as is now done, of being 
combined with the Purdey top lever snap, was used with the 
double grip and lever below the guard. To Mr. Westley 
Richards, therefore, we owe the invention, first, of the top 
connection, known as his in its entirety ; secondly, of the top 
lever; and thirdly, of the doll’s head as used in combination 
with other bolts, and all these so early as 1862. 

There is, however, one serious objection to the doll’s head 
in common with all other top connections, viz., that its 
existence greatly interferes with the repairs rendered necessary 
when the hinge becomes loose, or the face of the breech end 
of the barrels is worn away by the carelessness of keepers or 
of sportsmen themselves. Where there is no projection the 
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plan is to cramp the barrels to the break-off, and then taking 
out the hinge bolt, grind a somewhat larger hole, into which 
a new bolt is fitted, when the action is, on a cursory view, 
restored to its original close fit, the process being technically 
called “ facing up.” This improvement is, however, more 
apparent than real, for though the two faces come together as 
when new, the front of the wedge cut in the lump (see page 96) no 
longer takes a bearing, and the force of the explosion is borne 
solely by the bolt. This is no doubt one of the reasons for 
the opposition offered by many gunmakers to the doll’s head 
in common with all top connections, which would otherwise be 
unintelligible. “I warrant my gun,” say they, “to keep 
its joints for years, or, if it does open, to put all right for 
nothing ;” or, perhaps, “for a few shillings.””? I confess that 
I prefer a gun which will keep tight without repair if 
properly used, for it is the master’s own fault if, either from 
his own carelessness or that of his servants, the breech ends 
are WOrn away. 


SECTION XIII. 
Cross Bouts. 


In 1865 Mr. Greener, probably seeing the advantage of the 
Westley Richards action, introduced his cross bolt, having 
previously tried without success a bolt driven from the top of 
the break-off into the rib of the barrels. At first, as I have 
remarked above, this cross bolt was moved laterally by the 
lever of a double grip, and even then it was necessary to 
avoid its entering the other side of the slot in the break-off, 
which of course greatly diminished its strength as compared 
with its present form, which is represented in the annexed 
cut. This shows the top projection completely perforated by 
the cross bolt, all being of full size—and will satisfy any 
mechanical mind of the strength of this action. As now 
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used, a Purdey bolt is applied in the ordinary way, which, as 
we shall presently see, keeps down the barrels as strongly as 
the double grip, and, being a snap-bolt, the gun is readily 
closed as far as it is concerned. At the same time a top lever 
is added which works both bolts, and is in turn acted on by 
both, so that as the Purdey snap is pushed back it takes the 
lever with it, and this again draws the cross bolt from its 
bearings, admitting the top extension to its proper slot. The 
pressure on the snap being then removed, its spring acts on 

















Mr. GREENER’S Cross BOLT (full size). 


it, and carries it home, taking the lever with it, and this again 
driving the cross bolt home. 

An examination of the engraving on the next page will 
show the several bearings of Mr. Greener’s “treble wedge- 
fast’’ gun, namely, first, the hole in the top extension; 
and secondly, the two notches in the lump into which the 
Purdey snap plays. Probably this is as strong an action as 
can be devised, perhaps more so than that of Mr. Westley 
Richards, because the bearing surfaces are larger ; but, unlike 
his, all the parts are liable to wear by friction. Still, from 

M 
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my own experiments and that of the celebrated Dr. Carver, 
who used one for many thousand times without sign of wear, | 
am satisfied that it will stand an immense deal of work, while 
its neat appearance is entirely in its favour. This combination 





Mr. GREENER’S TREBLE WEDGE Fast Gun (half size). 


was patented by Mr. W. W. Greener in 1873. It will be seen 
that the hammers are well out of the line of sight, and that 
the strikers are nearly in a line with the axis of the barrel. 

For some years the members of the gun trade, with the 
exception of Mr. Westley Richards and Mr. Greener, made no 
endeavour to strengthen their actions by connecting in any 
way the top of the barrels and the break off. But as time told 
its tale by showing how soon the action wears without some 
such means of strengthening it, their eyes were opened, and 
two of the leading Birmingham firms, Messrs. Powell & Son 
and Messrs. Tolley each made the attempt. Of these Messrs. 
Powell and Son’s is only a strong keeping down bolt with the 
addition of a doll’s head, but Messrs. Tolley’s is really some- 
thing more, the cross-bolt entering a dovetailed notch in the 
extension rib and holding the barrels to the break-off with a 
considerable degree of strength. This will be evident if they 
are compared as described in the following pages. 
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Messrs. Powrei, anp Son’s Cross Botr Action. 
In the year 1878 an action, patented in 1876 by the above 
Birmingham firm, was submitted to me for report, under the 
name of their “ treble lock-fast action.” 





Fig. 1.—PowELu’s TREBLE Lock-Fast SNap ACTION BREECHLOADER 

(one-third size). - 
It consists, as is clearly shown in the annexed engraving, of 
a strong squared cross bolt b, which, however, only keeps the 
barrels down, as in the Westley-Richards action, and does not 
hold them together like the Greener cross bolt. This latter task 
is, aS in the Westley-Richards, per- 
formed by a doll’s head e, which, 
like the similar projection in that 
gun, keeps the two together as long 
as the barrels are kept down, but 
this office is certainly very well per- 
formed by the cross bolt, Fig. 2, 
fitted carefully into a slot cut in the 
break-off c, and moved sideways 
so as to project to the left by the 
top lever. This cross bolt is made 


ant 


Fig. 2.— PowE.u’s Cross Bour 
to bear = a considerable “ draw ” wrrn BREAK-OFF CUT AWAY TO IT 





r “grip” on a continuation of the 4%” Dow's Heap (fall size). 


lump projecting backwards (see Fig. 1). The action is cer- 

tainly a very strong one, as long as the break-off keeps sound ; 

but this part requires to be made of extremely good metal, as 
M 2 
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a great part of its angle is cut away to receive the cross bolt 
and the prolongation of the lump, while the use of a bar lock 
still further removes the metal. Indeed, if it were not for the 
doll’s head I do not believe it would stand the strain of a 
heavy charge. 


Messrs. TottEy’s Giant Grip Cross Bott. 
About the same time Messrs. J. and W. Tolley, of Bir- 
mingham, patented another form of cross bolt, which has the 
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Messgs. TOLLEY’s “ GIANT GRIP” ACTION OPENED FOR LOADING (full size). 


merit of keeping the barrels and break-off together, as well 
as the barrels down. In this plan there is a top extension 
without a doll’s head, and when in its place a dovetailed semi- 
circular groove is cut in it and in the top of the break-off, 
allowing a hook of a corresponding shape to work horizontally 
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in it, moved by a top lever. A Purdey bolt is added, without 
which the hook would possibly be too weak to keep down the 
barrels, but as long as this hook is entire the action is strong 
enough to bear any strain whatever. The gun is very neat, 
with hammers sunk beneath the line of sight, and bar locks, 
the use of which are justified by the strength of the top 
connection. 

The above include, as far I know, all the forms of cross 
bolt which have been submitted to the public. 


SECTION XIV. 
Tae Purpry Snap-BoLt ACTION. 


In the year 1867 Mr. Purdey patented his now celebrated 
bolt, for which he has never yet obtained the credit which he 
deserves in any published description of the gun with which I 
am acquainted. At page 96 I have described the lump as 
projecting downwards into the action in two divisions, occu- 
pying the space between the lines (a a) shown in the annexed 
section. Hach of these divisions has a notch cut in its posterior 
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SECTION OF THE Bopy oF PURDEY Bott AcTION (reduced in size). 
surface to receive the corresponding parts of the bolt. We 
must next examine the cross section of this action as designed 
for a bar-lock and shown above. The blank space is occupied 
by the bolt, which slides backwards and forwards in it. The 
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middle of this bolt is cut away exactly to the width of the pos- 
terior division of the lump (page 96), so that when the bolt is in 
its place the lump can descend into the action through the hole 
in the bolt. When this is done the bolt is pressed forward by 
its spring, its front edge entering the anterior notch in the 
lump and the corresponding edge of the hole occupying the 
other. Both of these edges are bevelled off above, so that the 
lump as it descends snaps the bolt back till it clears the 
notches when it.enters them, and the action is closed. At the 
same time the whole length of the bolt has a bearing of about 
one-sixteenth of an inch within the action, as will be seen in 
the section at page 165. All this metal being cut away, and 
also that necessary for the introduction of the bar-lock, there is 





Purpry Bott aND LEVER (slightly reduced in size). 


great weakness in the angle of the action, which, in my opinion, 
necessitates the top connection. As before remarked, when 
first brought out this bolt was opened and closed by a lever 
let into the trigger-guard; but it is now acted on by a top 
lever resembling that of Mr. Westley Richards, and passing 
obliquely downwards to a point a little out of the centre of 
the bolt, so as to move it about one-eighth of an inch back- 
wards and forwards as the lever is turned outwards, when it 
is brought back again by its spring. Of course the lever 
is applied to this descending part by squaring it on in the 
usual way. The engraving shows the shape of the cam e 
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working inaa; 6 b its two teeth or bearing surfaces, cc the 
upright portion of the lever, and dd the horizontal limb, or 
that which is apparent to the eye in the finished gun. 

But though this bolt is an excellent one for the same pur- 
pose as the double grip—that is tu say, for keeping the barrels 
down—it has no other effect, and by itself it is only to be fully 
relied on in a back-actioned gun, where no metal is cut away. 
Messrs. Purdey and Sons nevertheless continue to use it 
alone for their best guns, adopting the back-actioned lock for 
those of second quality. This is certainly a step in the right 
direction ; because it requires the very best workmanship and 
material to bear the strain on the break-off when there is no 
top connection in bar-lock actions. Mr. Grant, of St. James- 
street, on the other hand, is content with the back-actioned 
lock, and for this I certainly give him great credit. 


SECTION XV. 
SinateE Snap Botts. 


Until the patent protecting the Purdey bolt expired about 
two years ago numberless single snap bolts were in vogue; 





Messrs. PowELu’s SINGLE SNAP ACTION (one-third size). 


but since that time, by general consent, the former has been 
adopted by nearly every gunmaker in Great Britain, and no 
doubt, as I have before remarked, it deserves its high position. 
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Among the latter Messrs. Powell and Son, of Birmingham, 
may be noticed as having patented a single snap bearing on 
the lump, generally approved of by their customers. ‘This 
snap is moved by a top lever, which is lifted instead of being 
turned sideways, but, as the lifting has a tendency to prevent 
the fall of the stock in opening the gun, the plan is objection- 
able on that score. Nevertheless, in the Midland Counties, to 
which Messrs. Powell’s connection is chiefly confined, their 
action has been adopted to a very considerable extent. 


SECTION XVI. 
MIscELLANEOUS ACTIONS. 


Among the breechloading actions which are not to be classed 
as improvements on the Lefaucheux, |] may mention that 
of Mr. Bacon, to which there is the same objection as to 
Needham’s needle-gun, namely, that four inches of the barrels 
are sacrificed in order to get the lock in behind the breech. 
In his action there is no hinge, and the locks each lie in the 
posterior portion of the corresponding barrel, and are turned 
out to admit the cases. These are driven back into the jaws 
of a spring extractor which lays hold of them and draws them 
back; but, though the gun is no doubt astrong one, it has not 
taken hold of sportsmen, and is now I believe out of the market. 
I may also mention Mr. Jeffries’ side action, in which the 
barrels, instead of turning down, turn sideways on a centre 
placed in front of the breech; but this plan is also abandoned. 
Mr. Dougall’s lockfast action was for some years supposed to 
be a very strong one, combining the drop of the Lefaucheux 
with the sliding motion of the Bastin breechloader, described 
at page 147, by means of an eccentric action bolt. Two 
projecting discs are also left on the face of the break-off, 


THE HAMMERED BREECHLOADER. 169 


upon which the open breeches are brought back so as to keep 
them down when locked. But, as there is no difficulty in this 
keeping down either by means of the double grip or Purdey 
bolt, and as no top connection is afforded, the plan has not 
stood the test of practice, and is now very seldom adopted. 


SECTION XVII. 
SELF-COCKING HamMERED GUNS. 


About the year 1860 several plans for cocking or half- 
cocking hammered guns (which then had almost exclusive 
possession of the market) were brought out by Greener, Pape, 
and others, but they were more or less unsightly, the cocking 
arrangement being external, and were not in general use. 
In 1866 I provisionally protected one in which for the first 
time a projection from the barrels on each side was made to 
impinge on the breasts of the hammers, and so raise them to 
full cock, as the barrels fell. Like those already mentioned, 
however, it was unsightly. I exhibited it at the 1866 gun 
trial, but did not think it worth pursuing, but it undoubtedly 
was the germ of the plan afterwards carried out in the hammer- 
less gun by Anson and Deeley, Lang, Scott, and others. One 
of the earliest forms brought out was 


Harrison’s Patent Setr Hatr-cockine ACTION. 


The annexed engraving shows this action open. As the lever 
B is depressed, it releases the hook from the notch G in the 
lump beneath the barrel D, and at the same time drives the 
hammer C up to half-cock by pushing up the bolts H bya 
very simple arrangement. The committee at the 1875 gun 
trial gave their opinion in favour of this action, which was 
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patented by the firm of Cogswell and Harrison, Strand, near 
Temple Bar. 
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HARRISON’S PATENT SELF HALF-COCKING ACTION. 


Messrs. Lana’s SELF-cockIne Gun. 


In 1875 Messrs. Lang, of Cockspur-street, London, brought 
to my notice a plan in which the cocking of a hammered 
gun is effected by means of an underguard lever bearing 
internally on the tumblers, which I then described in the 


Field as follows: 


Several self-cocking guns have been before the shooting public 
lately, of varying degrees of merit—all having, it is true, some 
advantages over the ordinary breechloader in point of rapidity, 
but, as their warmest admirers will admit, all possessing one or 
two grave defects. 

The chief among the objections to them is probably the great 
exertion required to full-cock both locks and open the gun, which 
entails some hard work upon aman of average strength of wrist 
in the course of a long day’s shooting, and interferes with his aim, 
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Another serious defect in most of the guns we have hitherto seen 
is their liability to missfire, consequent upon the use of the 
tumblers themselves as strikers, and thus producing a short and 
cramped blow, resembling that of the Martini-Henry rifle. 

After a careful examination of Messrs. Lang and Son’s new gun, 
we think they have succeeded in removing these defects, and there 
seems no reason why the use of the self-cocking sporting gun should 
not now become as general as that of the self-cocking military 





7 


Messrs. LANG’s SELF-COCKING HAMMERED GUN. 


weapon, especially for the purposes of the battue. -At all 
events, the new gun is in advance of anything of its kind we 
have yet seen. 

It is to all outward appearances the common central-fire gun, 
with the lever under the trigger guard; but upon pressing the 
lever forward the gun is opened and full-cocked in one motion, 
with very little greater exertion than is used to open an ordinary 
snap gun, the pressure being only about 8lb. or 9b. 

The ease with which this is accomplished is a remarkable 
feature of the gun, and is the result of a thoroughly mechanical 
adjustment of the lever and reduction of all friction to a minimum. 
The hammers and strikers of the new gun working exactly as in an 
ordinary central-fire gun, the chances of missfires are no greater 
in the former than in the latter, while the gun may be half-cocked 
or full-cocked by the thumb at pleasure. It seems that there are 
other advantages in having the strikers outside the lock; for 
instance, no escaping gas can get into the lock through the striker 
hole; while a broken striker is less probable, and, if it happens; 
more easily replaced. 
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Masses. Woopwarp’s SzLr-cocxina AvToMATON HAMMERED 
GuN. 

In the following year an action closely resembling externally 

that of Messrs. Lang, was also described by me in the 

1, and also differing very little in its internal arrange- 





SECTION OF WOODWARD’S AUTOMATON GUN, OPEN AND COCKED. 


ments. I am not aware whether Messrs. Woodward, of 
St. James-street, or Messrs. Lang, have the prior claim to 
this invention, and can only leave this matter to be settled 
among themselves. The internal construction of Messrs. 
Woodward’s gun is shown in the annexed woodcut, its 
exterior being almost identical with that given at page 171. 
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Messrs. Ho.uann’s Crimax Seur-cocking Gun. 


Another self-cocker is that called by Messrs. Holland, of 
New Bond-street, their Climax, though that name has since 


been used fora hammerless gun. It was described by me in 
the Field of Oct. 25, 1879, as follows: 


In this self-cocking gun the object aimed at is attained by 
means of a segmental lifter jointed to the front of the lever 
A, and working in a slot cut in the break-off, with a spread 
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Mrssrs. HoLLANp’s CLIMAX HAMMERED GUN OPENED AT HALF-COCE. 


at the top (B), where it lies under the heads of the hammers, 
and is sunk out of sight when the gun is closed. It may be 
used so as only to half-cock the gun, or to full-cock it at pleasure, 
depending on the extent to which the lever is depressed. It isa 
very neat piece of work, the only objection patent to us being the 
situation of the lifter, which of course cannot be kept dry in wet 
weather ; but, being very free, it would not, we think, be impeded 
by rust, and, as the slot is not open to the locks or action, no real 
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harm can accrue. It has the great advantage of opening with a 
pull on the lever not exceeding that of an ordinary hammer, viz., 
18lb. or 141b. Messrs. Holland’s claim is that the action possesses 
the following merits, to which it appears to us, in the main, they 
are entitled : 

‘“‘This gun is opened, and the locks placed to half-cock or full-cock 
at pleasure, with the minimum of force applied to the lever, which 
can be placed either under the guard, or between the hammers as 
a top lever. The great object obtained in this principle of action 
in its simplicity, and the ease with which the bolts of grip are 
opened, and locks placed at full or half cock. The first is obtained 
by applying the lifting arm to the extreme end of the hammers. 
In all other self-cocking actions as applied to double-barrelled 
guns, the lifter is nearer the axle, consequently less leverage is 
obtained, and more force is requisite to raise the hammers. 
Ordinary gun locks are used. 


I do not remember any other varieties of the self-cocking 
hammered gun, which no doubt led to the introduction of the 
hammerless one in it8 present form. 


SECTION XVIII. 
GENERAL REMARKS. 


In the preceding remarks J have carefully avoided giving 
any opinion on the workmanship or the several guns alluded 
to except in relation to price; nor have I attempted to com- 
pare guns actually made in London (except as to their barrels, 
which are all either from Birmingham, Belgium, or France) 
with those altogether turned out at Birmingham. Those 
sportsmen who are regardless of price do not mind paying for 
extra style, and this is altogether a matter of taste; so that it 
would be scarcely fair to pass any opinion on it. Thousands of 
guns sold in London are altogether finished at Birmingham, 
while some are sent up “in the soft,” and, after being stripped, 
and having attention paid to their locks, are sent back to be 
browned and case-hardened, which processes are carried out at 
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Birmingham as well as or better than anywhere else. All 
that I have attempted has been to describe the principle of 
the various actions now in the market, without reference to 
workmanship, and also to trace the steps taken in the decline of 
prices from forty or fifty guineas down to six guineas, for 
below that sum I have seen no gun sold which could, in my 
opinion, be relied on for safety and efficiency. Of course the 
six-guinea gun will not bear comparison with those sold at 
fifty guineas by the fashionable London makers, but still they 
are well fitted for men who must cut their coats according to 
their cloth. 


CHAPTER VIL. 
THE HAMMERLESS BREECHLOADER. 


SECTION I. 
History OF THE INVENTION. 


Axout twenty-five years ago, Mr. Needham, a London gun- 
maker, brought out a hammerless gun, which was the first 
used in this country, and for some time the only one. Founded 
on the principle of the German needle-gun, it was, however, a 
great improvement on it, and was highly approved of by many 
good sportsmen, including the Earl of Craven of that date, 
who adhered to its use for several successive seasons. It had, 
however, the disadvantage that the base of its cartridge case 
was left behind to be pushed before the next charge, the 
result being a great reduction in force and variation in 
pattern ; so that on this account it never attained a very con- 
siderable sale. Moreover, it required an extra length of 
barrels to the extent of four inches, in order to lodge its locks, 
which were turned out sideways for the insertion of the cart- 
ridge, lying in the barrel itself when the gun was loaded. It 
is interesting, however, as the germ of the now fashionable 
weapon, but I do not consider that it deserved even the 
slight amount of patronage which it received. 

To Mr. Daw, of Threadneedle-street, London, is due the 
credit, if credit there be, of devising the first gun without 
hammers, using his improvement on the Pottet cartridge with 
its detonating cap, instead of the friction cap used by Mr. 
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Needham. It was patented in 1862, but was a clumsy piece of 
mechanism, and never attained any degree of popularity. 


Mr. Morcort’s Hammeruuss Gun. 
The next step in this invention was taken by Mr. Murcott, 
of the Haymarket, who patented his plan in 1871, and sub- 
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Mr. Murcorr’s HaMMERLESS GUN. 
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mitted it to me for publication in July, 1872, when I described 
it in the following terms : 

The advantages offered by this invention, according to the 
inventor, are a clear line of sight, great rapidity of action, perfect 
security, non-liability to accident, and extreme simplicity of con- 
struction. The first is attained by doing away with external 
useless hammers, giving an uninterrupted view of the whole field— 
a great advantage to the use of the second barrel. The second is 
accomplished by the lever which opens the barrels to receive the 
cartridge also cocking the gun at the same time, by one simple and 
easy movement. The third is insured by the bolt on the top, by 
which the gun is secured from all possibility of discharge ; and the 
fact is indicated in gilt letters. The fourth is exhibited in the 
entire absence of external projections, which every sportsman has 
found to be a desideratum, since the catching of the hammers has 
been the cause of many fatal gun accidents in passing through a 
hedge; whilst the fifth is shown by a glance at its very simple 
mechanical principle. The old and well-tried gun lock is retained 
in its best and strongest form, to which the strikers are connected, 
so that they are withdrawn in opening the gun—thus dispensing 
with spiral springs, which are found to get frequently out of 
order. 

The strikers and all other working parts being effectually pro- 
tected from wet, dirt, and grit, a fruitful source of missfire is 
entirely obviated. As there is nothing to impede the action of the 
mainspring, its full force is delivered direct upon the cartridge. 

In our engraving the gun is opened, the lever A A A having 
withdrawn the retaining bolt B, and at the same time raised the 
tumbler arm C to full cock. The striker D is jointed to the tumbler 
arm ©. The cartridge extractor E is driven home by the descent 
of the barrels in the usual manner. 

To load the gun proceed as follows: Having removed the 
exploded cases and replaced them by loaded ones, then close the 
gun with a snap, which action is facilitated by the use of an addi- 
tional top bolt, F, on the extractor face, thus gradually and 
smoothly closing the gun. This bolt F drops into the rib of the 
barrel when closed. 

Here the interior of the lock is shown. As can be seen, it is 
of the ordinary construction, with the addition of C, the projecting 
arm of the tumbler, which is acted upon by the lever in opening 
the gun, and so raises it to full-cock. To this arm is attached, by 
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a hinge joint and pin, the striker D, which is consequently drawn 
back by the lever with the tumbler whenever the gun is opened ; 
and it cannot be closed by any chance without the strikers being 
withdrawn from the action face. 





Lock or MuRcorT’s HAMMERLESsS GUN. 


In the above description it will be observed that I was at 
that time satisfied with the safety bolt which only bolted the 
triggers. Subsequent experience in its use by various corre- 
spondents, however, convinced me that something more was 
needed, and that a safety bolt of a different construction was 
needed to prevent the going off of the scear from its bent, and 
also that it should be automatic, which views were at the time 
I brought them prominently forward strongly contested, but 
are now generally admitted to be correct. The Murcott gun 
is, however, now superseded, and I need not therefore further 
allude to it, except as being the first hammerless gun entitled 
to commendation. 


SECTION II. 
Mopern HammMeruess Guns. 


Early in 1874 Messrs. Gibbs and Pitt, of Bristol, sub- 
mitted to me an improvement on Murcott’s gun which I thus 
described in the Field of Jan. 17, 1874 :— 


Messrs. Gisps anp Pirt’s HammMERLEss Gun. 
The object of this invention is to render the gun self-cocking by 
the action of the grip or snap lever, so that when the grip lever is 
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opened, or the snap lever depressed to open the barrels, the 
hammers are lifted to full-cock. This is accomplished in the gun 
by the introduction of a loose rod or connecting piece c passing 
through the back of the action, and in the snap by jointing a piece 
to the back of the bolt which holds down the barrels; and in each 
gun the part holding down the barrels in the firing position is 
made the medium or agent for cocking the gun. When the gun 
is thrown back, or the snap lever closed by throwing up the 
barrels, the cocking bolt is withdrawn, so as not to interfere with 
the fall of the hammers. 
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Merssgs. GIBBS AND PriTt’s ORIGINAL ACTION AND LOCK. 





By this patent the ordinary locks are superseded by locks of a 
new form and simple construction, contained within the case d, 
whereby the hammers a are placed lower and in a better position 
for delivering their blow on the strikers; and the great importance 
of this improvement is evident from the many different plans 
resorted to in the guns now in use for getting the strikers and 
hammers into a good and efficient position. 

Levers 6 are placed outside, as shown in the drawing, by the 
use of which the gun can be placed at half-cock when necessary, or 
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with which the locks can be worked in the usual way; and these 
levers also serve as indicators: but if a gun is required without 
any outside projections they may be entirely dispensed with. If 
the gun is required to be used without its self-cocking action, it 
may be done by the removal of the cocking pieces described above ; 
but in that case a safety bolt must be introduced. 

The patent is applicable to double and single guns and pistols, 
and the advantages to be obtained from its use are, increased 
rapidity in loading and firing, which in battue shooting and 
driving are most important; likewise greater facility in aiming, by 
the absence of any hammers projecting above the barrels. With 
the double grip it is also specially applicable to rifles. 


This gun has subsequently been altered in various ways, 
among others by the addition of a safety bolt, which, however, 
had at first the disadvantage of allowing the striker to explode 
the cap, when let down from “safety” to firing. 

To prevent any accusation of misrepresentation, I append 
this bolt as described and illustrated by Mr. Gibbs himself 
in his catalogue recently published (Figs. 1 and 2), as 
follows :— 





Messrs. GIBBS AND Prrr’s SAFETY BOtt. 


The bolt used in the first year with my guns was a rod passing through the 
top of the tumblers, and by pressing down a lever outside the lock plate they 
were drawn backwards free of the triggers, where they remained until the bolt 
was placed back to its original position. An improvement on this plan was 
found necessary, as when one barrel had been fired it was necessary to open the 
gun before both locks could be again bolted, and another form was then 
designed which is called the barrier bolt, this has been in use up to this time 
and answers admirably. Pressing down this bolt by the small lever outside the 
lock plate a barrier is placed in front ot the striker,as shown in Fig. 2, and it is 
impossible the gun can be fired by any means until it has been unbolted by 
turning the lever upwards, which removes this barrier. 
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In this amended form a notch is cut in the breast of the 
tumbler, preventing it from being let down if the trigger has 
been pulled upon it, which frees the bolt from that risk, but 
it demands an additional trigger bolt. I regret to observe 
that Mr. Gibbs is still opposed to automatic bolting, and con- 
siders an optional bolt quite sufficient. 

The principle of this invention resides in the cocking by means 

of an extension from the grip lever or Purdey bolt, as the case 
may be, which is made to raise the tumblers by thrusting 
back on a projection from their insides a horizontal limb as 
shown atc, page 180. The Purdey bolt is now generally 
adopted for this purpose, and it is only necessary to prolong 
it about half an inch in a forked form to make it effect the 
cocking. It will be seen by reference to the engraving at 
page 180 that Mr. Gibbs’s first gun had a projecting trigger 
plate, somewhat interfering with the fore-finger in pulling the 
trigger; but in his present model this is done away with, and 
the lock is modified considerably, to the great improvement 
of the appearance of the gun. It is still back-actioned, 
resembling in other respects that drawn at page 231, so that 
no top connection is necessary, according to my ideas on that 
subject. He continues to use the under guard lever, and 
this is, I think, better for the purpose than the top lever 
adopted in another pattern now much in vogue, which I shall 
describe in due course. Mr. Gibbs’s own pattern I consider an 
excellent one in all respects but the safety bolt. Until indeed 
very recently, however, the gun has not had an efficient safety 
bolt, but with the addition of one on the plan either of 
Messrs. Scott, Mr. Silver, or Messrs. Jones and Penn, here- 
after described, the gun is made perfectly safe in that respect. 
Fora fuller description by woodcut, &c. of the recent improve- 
ments in this action and of its combination with the various 
safety bolts, I must refer my readers to Section IV. of this 
chapter, treating of safety bolts generally. 
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The first hammerless gun in which the tumbler was cocked 
by the fall of the hammers was invented and patented in 
1875 by Messrs. Anson and Deeley, both of whom were 


at that time engaged by the firm of Westley-Richards 
and Co. 


Tae Westiey-Ricoarps Gun with ANSON AND Dre.Lry’s 
Lock. 


As originally produced before the public in 1876 and 
described in the Field of July 15 in that year, it was con- 
structed according to the following diagram. 





Tus WESTLEY-RICHARDS GUN WITH ANSON AND DEELEY’s LOCK 
OPENED aT ‘‘ SAFETY.” 


In this action the cocking lever occupies the position in its 
body of the hinge bolt, and it is therefore necessary to cut the 
bolt out of the solid metal which is an expensive process in 
‘“actioning,” and also prevents any future “facing up,” 
because a new bolt cannot be fitted in as described at pages 
159-60. 

This is the only novelty in the action, the patent otherwise 
depending on the lock and cocking lever which have already 
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been described at page 126, but I append the limbs in order 
to make the matter clear. 
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Lnass or ANSON AND DEELEY Lock (without scear spring and pins, full size). 


It will be seen that the simple Westley-Richards top con- 
nection and bolt are used for the action, but that the lock is 
altogether different. In the first place, by fixing the centre 
of the tumbler opposite and below the face of the breech 
and constructing it of a segmental form, its point may 
be made to explode the cap without the intervention of a 
jointed striker, asin Murcott’s gun; secondly, by continuing 
forwards a limb from the tumbler ), it is acted on by a lever d 
attached to the fore-end, which, by raising it, forces the 
tumbler to full-cock. In this way, as the barrels fall to 
expose their breech ends, the gun is full-cocked. The swivel 
and hook of the ordinary lock are dispensed with, and the 
whole of the lockwork except the scear is inclosed in two 
slots cut one on each side of the action from below, to be 
afterwards protected by a thin plate of iron. A safety bolt 
with a short lever lying outside the break-off was so con- 
structed that, half being cut away, it arrested the striker 
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when in the position shown in the plan, Fig. 1, but would let it 
pass if moved to a half circle. It was, however, found in 
practice that this bolt, like that of Messrs. Gibbs and Pitt, 
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Fic. 2.—THE ANSON AND DEELEY ACTION CLOSED, WITH TRIGGER 
Bout at ‘ FIRING.” 


allowed an explosion to take place when let down from 
“safety” to ‘‘ firing,’ and it was at once decided to withdraw 
it and alter all the guns sent out with it, the trigger 
bolt, Fig. 2, being substituted for it. This gun at once 
attracted very general notice, but it was for a long time 
without what in my opinion was a satisfactory safety bolt, 
and notably without an automatic one. Even in 1878, when 
adopted by Mr. W. W. Greener and patronised by General 
Goodlake as ‘‘the gun of the future,” the lock was still only 
safety-bolted as is described above. 

Very recently, however (Sept. 1882), the Westley-Richards 
Company have brought to my notice an excellent safety bolt 
(on the principle of Scott’s) applied to their lock. The auto- 
matic trigger bolt is exactly as they have used it for the last 
three years, but in addition is a limb, a a (see engraving), always 
ready to catch the tumbler striker (in which is forged a small 
lump for a bent), except when raised out of gear, as in Scott’s 
‘‘ Safety,’ by the pull of the trigger. It is described by 
Mr. Deeley as follows: ‘‘ The improvement is the application of 
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an additional or secondary scear to each tumbler. The nose of 
each scear engages in an extra bent formed at the back of the 





ANSON AND DeEtry’s Sarety Bott (1882). 


tumbler, and its tail is extended on to the trigger. The 
trigger acts upon the secondary scear before it moves the scear 
proper; but if the scear proper should get broken, the secon- 
dary scear performs its function, and, as it engages in an ordi- 
nary bent in the tumbler, the pull-off, if the secondary scear be 
used, is Just the same as with the scear proper.” 

This is a very neat arrangement, and is an excellent 
addition to the ordinary Anson trigger bolt, bb. I am much 
pleased to be able to announce that the Westley-Richards 
Company are converted to my views as to the necessity of an 

automatic bolt on the tumbler as well as the trigger, and 
that henceforth they will recommend the use uf both to their 
customers. 

The following is Mr. Greener’s first hammerless gun, in 
which he combined his treble wedge fast bolts described at 
page 161, with the Anson and Deeley lock and safety bolt, 
page 183. This gun was strongly recommended to the 
readers of The Field by General Goodlake, V.C. on the 14th 
January, 1878, as “the gun of the future,” and his high 
authority as a game shot speedily brought it into such general 
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use that a host of rivals have since that time made their 
appearance. I extract the following sentences from his letter. 


The absence of hammers makes the gun very convenient, espe- 
cially for covert shooting. I have tested, as far as I possibly can, 
its durability in all weathers, and in heavy shooting. Added to 
which I cannot speak too highly of its simplicity, combined with 
safety and ease of manipulation. There is no half-cock, but 
in its place there is a safety bolt that works on the left side of 





Mr. GReener's FIRST ANSON AND DEELEY GUN. 


the gun. This arrangement is exceedingly simple, and effectually 
bolts the triggers from behind. 

I have no hesitation in saying that I most highly and thoroughly 
approve of this gun, and most strongly recommend it to my brother 
sportsmen.— (Field, Jan. 14, 1878.) 

A safety blocking bolt on the same principle as that of Mr. 
Anson described at page 186, has recently been invented by 
Mr. Greener. It is acted on by the trigger in a similar way, 
and hooks on to a lump forged on the back of each striker 
(see page 188). Instead, however, of lifting out of gear it is 
worked inward by the arm which extends to the cross piece 
of the scear (Fig. 1), and is acted on contemporaneously like the 
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Scott and Westley-Richards, page 186. I am, asin the case of 
the Westley-Richards Company, pleased to be able to state that 
Mr. Greener is now more than half convinced of the necessity 
of a blocking bolt in addition to that on the trigger. 
Several useful intercepting and trigger bolts have also been 
invented by other gunmakers as adapted to this action, 
which will hereafter be described under the head of Messrs. 
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Mr. GREENER’S INTERCEPTING Bout, 1882. 


Powell’s patent, page 225, and that of Mr. Silver in Section IV. 
I may conclude this notice by stating that the Anson and 
Deeley lock maintains its hold on public opinion, and it would 
have had a still more general sale but for the high price 
charged, which is the more remarkable in that the work is 
not complicated, excepting that of the hinge bolt. 


Mr. GREENER’S [IMPROVEMENT ON ANSON AND Dexuey’s ACTION. 


This alleged improvement only slightly varies from that of 
Messrs. Anson and Deeley ; the main alteration consists in the 
reduction of the friction between the cocking lever and the 
tumbler by substituting a swivel for the lever, the swivel 
being hung in the lump and catching the forward arm of the 
tumbler, which resembles that of Anson and Deeley—thus 
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On comparing this with the plan of the Anson and Deeley, 
it will readily be seen that a swivel is lodged in the anterior 
portion of the lump, with a hook raising the forward arm of 
the tumbler, and being substituted for the long lever of the 
Anson and Deeley. The friction is thereby reduced, and the 
leverage improved, so that the cocking is effected with less 
force. Rain is also better kept out of the locks. There is, 
however, some little practice required in putting together the 





Mr. GREENER’S IMPROVED COCKING SWIVEL. 


gun when the barrels have been removed, but when this 1s 
mastered the improvement certainly is considerable in the 
facility of using the gun. In the engraving, the gun 1s repre- 
sented without a cross bolt and top connection, but this is 
perfectly optional when selecting one, the necessity for a solid 
hinge bolt is also obviated. 


Mrsszes. Branp AND Son’s Improvep “‘ Fretp” Gun. 


In the autumn of the year 1878 I was so impressed with 
the dangers connected with the use of hammerless guns, when 
either unprovided with safety bolts, or with the inefficient ones 
to which I have already alluded, that I set about supplying 
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the deficiency to the best of my ability. As remarked at 
page 169, I had invented an automatically cocking hammered 
gun in 1866, which I discarded on account of the unsightli- 
ness of its projections; but it now occurred to me that the plan 
might be utilised for a hammerless gun in, which the cocking 
projections would be concealed. Carrying out this idea, I 
thought that a strong intercepting automatic bolt might be 
combined with it, by making the cocking lump turn the bolt a 
quarter of a circle, and so place it at “ safety ” before the gun 
could be loaded, afterwards to be turned back again by 
moving an outside lever. The annexed woodcut shows this 





Fig. 1. Fia. 2. 


bolt (a Fig. 1), at safety, its little lever being turned up by 
the cocking lump ¢, and Fig. 2, in the firing position, when 
it allowed the tumbler to drive the striker d forward to 
explode the cap. Fig. 3 shows the lock as improved by 
Messrs. Bland. This plan seemed to me perfectly safe, and it 
has proved to be so, but, though I offered it to the trade gene- 
rally, it did not find favour with them. Mr. Greener, of 
Birmingham, and Mr. Green, of Cheltenham, commenced its 
manufacture, but they did not go on with it, and left it entirely 
in the hands of Messrs. Bland and Sons, of Birmingham, who 
had from the first carried out my views with the greatest 
ingenuity and skill. The real objection to it is, that the action 
and lock are very expensive, and on this account even Messrs. 
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Bland have been obliged to resort to another plan for their 
cheap hammerless gun. After trying several improve- 
ments, the above enterprising firm finally adopted the follow- 
ing form and laid before me their first pattern early in 1880, 
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Fiq. 3.— Lock or Messrs. BLAND’S IMPROVED “ FIELD” Gun. 


which I described in the Field of March 6th in that year, in 
the following terms. 


Messrs. Buann’s Improvep “ FieLtp’” HamMMERLESS GUN. 


Some weeks have elapsed since we promised our readers to 
describe the great improvements made by the above enterprising 
firm in the construction of the ‘“ Hammerless Gun,” which we, 
about this time last year, delivered over in its crude state into the 
hands of the trade for manufacture. That interval has, however, 
been well employed by the firm in still further carrying out their 
reforms, and we think the final result, culminating in their last 
model—now visible at 106, Strand—may fairly lay claim to be 
considered perfect. 

Our readers may remember that last year we only stated that, 
in our opinion, the desiderata for a hammerless gun were carried 
out by the one in question; but we did not put it forth as by any 
means in its highest state of development, there being one or two 
minor details in which it was deficient. Notably the repassing of 
the cocking lever over the breast of the tumbler occasioned a 
slight distress to the latter; but we hoped (and, as the result 
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proved, correctly) that the trade would find means to do away with 
this defect. So also with the lever, it was open to some objection ; 
but, on the whole, we came to the conclusion that the principle is 
sound, and the conveniences connected with the fuller extraction of 
the empty cases so great as to outweigh the disadvantages. Now, 
however, that Messrs. Bland have done away completely with the 
latter, the gun offers itself on a completely new footing. 

In the first place, the distress to the tumbler is wholly done 
away with, the cocking lever repassing against a concave surface 
instead of a convex one, this change of shape making a difference 
which must be felt to be appreciated. Secondly, the main bolt of 
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Messrs. BLAND’S IMPROVED “FIELD’?’ HAMMERLESS GUN. 


the action is lowered by a top lever working sideways in the usual 
manner, with an ample “throw,” and very smooth working, the 
wearing surface being greater than that of the “double grip.” 
Thirdly, the safety bolts are now worked by a slide at the back 
of the top lever, being still self-acting, so that the gun must 
be loaded at safety;” but the change to “firing is so com- 
pletely and rapidly under the control of the thumb, that no one 
ought to risk the danger incurred of loading at full-cock, if he 
has any regard for human life. Lastly, the extractor is worked by 
a single tooth, preventing all risk of putting the gun together with 
it out of gear. 

We have thus described the improvements introduced by Messrs. 
Bland, for which they deserve the highest credit, and insert an 
exact engraving of the external appearance of the gun as now made. 
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A considerable number of these guns have been sold, and 
have given general satisfaction; but I do not conceive that it 
has the same claim for superiority of safety which I considered 
it entitled to in 1878, since there are now several perfectly 
efficient safety bolts for choice, as I shall hereafter show. 

Moreover, the improvements made by Messrs. Bland and 
Sons had made it virtually a new gun, and, having recouped 
myself for expenses already incurred, I did not think it well 
to go on with the patent at the expiration of the first three 
years in the spring of 1882; and I am thus left free from any 
charge of bias in its favour, which might unfit me, in the 
opinion of many people, for my present task, as set forth in 
this work. 


Messrs. W. anp C. Scotr’s HAMMERLESS GuN. 


During the same year, 1878, in which I was thus engaged, 
Messrs. Scott, of Birmingham, who are among the largest 
wholesale firms in that centre of the gun trade, were engaged 
in bringing out a rival of the Anson and Deeley action, 
including in it their most ingenious safety bolt. I was not 
aware of this, or I should not have troubled myself in the 
matter; and when I showed Mr. W. Scott my plan, in its 
early stage, he did not give me the information which would 
have had its due effect on me in that direction. Mainly by 
my efforts in the columns of the Field, well aided by them as 
manufacturers, automatic safety bolts have now become the 
rule, and comparatively few hammerless guns are sold without 
them either on the triggers, or as intercepting blocks, or both. 

The cocking plan of Messrs. Scott’s gun so closely 
resembles that of Anson and Deeley that an action was 
speedily brought by the latter against them, but it resulted in 
a verdict being given in favour of the alleged pirates. The 
difference consists in the method by which the tumblers are 
cocked, both being acted on by the fall of the barrels. In 
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the Anson and Deeley a lever connected with the fore-end tilts 
up @ projection from the tumbler, while in the Scott guna 
rod in the same situation is hooked to the tumbler, and is 
made to draw it up by another hook cut in the lump. If the 
arnexed woodcut is compared with that illustrating the Anson 
and Deeley gun, at page 183, the difference between them will 
be readily seen. 
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Fig. 1.—PLAN oF Messrs. Scort’s ACTION, SHOWING COCKING ROD, WITH 
GUN CLOSED (two-thirds size). 


engravings the rod A connects the hinge joint at C with the 


tumbler B. At each end is a hook which at the hinge joint is 
driven forwards by a corresponding projection C, readily seen. 
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Fig. 2.—PLan or Mussrs. Scorr’s AcTION OPEN. 


Fig. 2 shows the action opened and the tumbler raised to 
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full cock, which is visible from the other side through the 
transparent indicator H, the rod being driven back clear of the 
tumbler by the revolution of the hook c on the lump in Fig. 1. 
When open, as shown in Fig. 2, the rod a bears on the notch 
6 in the tumbler after it has raised it to full-cock. The bolts 
are either the Purdey, by itself, as in Fig. 3, or united with a 
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Fia. 3.—Messrs. Scorr’s PREMIER HaMMERLESS GUN. 


top connection and powerful hook, the latter forming one of 
the strongest actions in existence, and suitable for express and 
heavy rifles as well as guns of 8 and 4 gauge. 

But the lock of this admirably designed gun 1s altogether 
different from the Anson and Deeley, the limbs being on a 
lock plate, and not lodged in the action, so that the latter 
is of full strength, only being bored for the cocking rod. 
Unfortunately for Messrs. Anson and Deeley they were not 
aware of my 1866 gun, mentioned at page 169, and they rested 
their patent right on the principle of cocking by the fall of 
the barrels. Now as I had clearly anticipated them in this 
point, their claim to its sole use under their patent of 1874 

02 
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could not be maintained. The patent of Messrs. Scott, on 
the contrary, depends on the exact means by which the 
tumbler is raised, and, though any one may use the fall of 
the barrels as the force by which the tumbler is raised, they 
cannot use Scotts’ special hook for that purpose, nor can 
Scott or any other person use the lever of Messrs. Anson and 
Deeley in the form described by them, without the permission 
of the respective patentees. Fig. 3 gives the external 
appearance of this excellent gun. 

In comparing this gun with the Anson and Deeley, it is 
often alleged that in the former the fixing of the tumblers in 
slots cut in the action is stronger than when placed in the 
old-fashioned way on a lock plate, but I confess I cannot 
see this, and I greatly prefer the lock plate with the swivel to 
the spring. But when the Scotts’ safety bolt is taken into con- 
sideration, the balance is completely turned in favour of the 
Scotts’ gun as a whole according to my judgment. Their safety 
bolt 1s of a most ingenious construction, the nature of which 
will be rendered apparent on examining the annexed plans in 
which Fig. 1 represents the lock at full-cock; the pressure of 
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the trigger on the tails C and D of the safety block and scear 
raises them, and, pari passu, lowers the projection A, allow- 
ing the direct blow of hammer on the striker H. 

Fig. 2 shows what takes place when the tumbler has at full 
cock been lowered by the scear having been jarred out of the 
bent. The breast of the tumbler at B is then caught on the 
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projection A which remains in its place, and prevents the 
tumbler from reaching the striker E. 
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Fig. 3.—The lock 1s here supposed to have been pulled off 
by the trigger in the legitimate way, and the hammer is in 
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contact with the striker HE, the safety block A having been 
removed out of the way of the falling hammer by the simul- 
taneous pressure of the trigger on the tail of its lever at C. 

Nothing can act better than this safety bolt, and in addition 
an automatic bolt and slide of the usual construction are 
attached, locking the triggers, so that the gun is always safe 
until the trigger is pulled ; and this cannot be done till after 
the trigger safety bolt has been pushed to “ firing.”’ 

This gun is sold by various gunmakers in London and the 
provinces, either as made by Messrs. Scott or under royalty 
from them, and was first brought to my notice in October, 
1879, by Messrs. Holland and Holland, of New Bond Street, 
who manufacture it under a royalty from the inventors. The 
result was the following report, which appeared on Oct. 25 in 
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that year, and which subsequent experience has fully con- 
firmed. 
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Fia. 1.—Merssrs. HOLLAND AND HOLLAND’S CLIMAX SAFETY HAMMERLESS 
GUN. 


Most sportsmen have at one time or the other seen the accidental 
explosion of guns in consequence of some fall or blow received by 
the guns, the locks of which have become kittle (7.e., ight in the 
pull off), probably through the weakness of a scear spring, or from 
the scear axle becoming rusty, or from some other cause. 

With the “ Climax Safety Hammerless” such an accident cannot 
possibly occur while the intercepting bolt is unbroken ; the hammers 
of the locks can never reach the cap of the cartridge, unless the 
triggers are pulled, there being a self-acting block always in 
position in front of the hammer, and interposed between the 
hammer and the striker, which block can be removed by pulling 
the trigger, and in no other way, while the triggers themselves are 
locked until the automatic safety is pushed forward. 

The setting out of the locks is so arranged, that before the scear 
can be pulled out of the tumbler bent, and the hammer allowed to 
fall upon the striker, the trigger will have lifted the short arm of 
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the safety bar far enough to clear the block out of the way of the 
fall of the hammer. (See pages 196, 197.) 

The advantages claimed for this gun are: 

1. Absolute security, not only when the locks are bolted, but 
even when placed at full cock ready for discharge. 

2. A perfectly sound and secure connection, having the top lever 
with a double bolt grip under the barrels, and, when desired, a 
third grip formed by the lever engaging into the extension of rib, 
which extension beds into the top of the action ; thus forming a treble 
grip, and making the action strong enough to stand the heaviest 
charges. (See Fig. 2.) The two bolts are here shown in white. 
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Fig. 2.—BoLTs oF AN 8-BORE CLIMAX HAMMERLESS GUN (full size). 











3. The locks are very simple in construction, and are upon the 
same principle as an ordinary side lock ; they can be taken off and 
cleaned in the usual manner and repaired, or any of the limbs 
replaced by an ordinary workman. 

4. The top safety, which locks the triggers, is made automatic 
or not, as desired, and is so arranged that the wood of the stock is 
not weakened. 

5. The pistons which raise the tumblers to full cock, being under 
cover and fitting into circular holes, there is no chance of water 
being able to penetrate into the locks through this connection, 
usually a weak point in hammerless guns. 

6. The impossibility of the jar given by explosion of one barrel 
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oe off the lock of the second barrel, a point often eiotoas to 
by sportsmen when using very heavy charges. 

7. The ease with which the gun can be opened, and locks raised 
to full cock, as compared to the force required to be exerted to 
open many of the hammerless guns now before the public. 


Messrs. Gyr anp Moncrizrr’s HamMeErtess Gun. 
Another alleged piracy of the Anson and Deeley action was 
patented by Mr. Gye, of St. James-street, soon after Messrs. 
Scotts’ was protected. It still more closely resembles it than 
theirs, but the result of the legal proceedings against M essrs 
Scott forbad any further prosecution of the claim, and it, in 
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Messrs. GYE AND MONCRIEFF’S HAMMERLESS ACTION. 


common with several others, must now be considered to be 
fully entitled to its share of public patronage. Mr. Gye’s 
method of cocking is perhaps the simplest of all, except per- 
haps my own original one of 1866, consisting in hinging a 
swivel a on each side of the lump, with a stud b which, as 
it rises with the lump, lifts a projecting limb ¢ of the tumbler 
to full-cock. The objection to this plan is that it causes a 
somewhat unsightly lump just in front of the trigger-guard, 
but to this is replied that the cocking is rendered comparatively 
easy, and pleasant to the hand. The plan is no doubt 
extremely simple and efficient, and as to the lump, sportsmen 
can judge of its appearance for themselves. 


THE HAMMERLESS BREECHLOADER. 201 


Messrs. Lana’s HamMERLEss Guns. 

This firm was so completely identified with the introduction 
of the Lefaucheux breechloader into England, that it might be 
expected to continue in the same path, and naturally Mr. 
Lang (son and successor of the late Mr. W. Lang) has 
devoted himself to the keeping up the reputation gained by 
his father’s skill and energy. With this view, he brought 
out, about the year 1877, his first hammerless gun, which was 
like those I have already described, a very close copy of the 
Anson and Deeley, as will at once appear on comparing the 
annexed plan with that at page 183. 





Messrs. LANG’s HAMMERLESS GUN, No. 1. 


In the Lang gun the tumbler is separate from the striker, 
but the method of raising it to full-cock by means of the lever 
B, acted on by the lump C, is exactly the same in principle as 
that of the Anson and Deeley, though the shape is varied, and 
the tumbler has no horizontal limb, but is driven back by 
pressure on a projection from its side as in the Gibbs and Pitt 
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lock. In this gun, the safety bolt is a slide locking the 
trigger G and mainspring Dat H H. The action is the usual 
Purdey bolt and top lever, but this gun is not now made. 
Their next improvement was the following, which is I think 
an excellent gun. It was devised to meet the possible result 
of the Anson and Deeley v. Scott action, in favour of the 
plaintiffs, which would probably have involved Messrs. Lang in 
the same way. Annexed is an engraving of this gun (Fig. 1), 
together with a plan of its working parts (see Fig. 2). 


it SAS hh 
re ay oi aul lings 


5 OE Pa 5 ae fi i rae ers eu fs dl - ve —— 
= STOMA Spex ; we 
=o: milli ee 


scala 


iden Lie “ae gel oe 
mre Sa ote a HT ease a nie PAG ae ae 





Fig. 1.—Visew or Messrs. Lana’s ImproveD Hammerrtess Gun, No. 2. 


Fig. 2 shows the cocking effected by the under lever, which 
raises the hammer A by means of the projection B without 
any assistance from the barrels, with very little hand power, 
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and with the great advantage that no water is admitted to the 
locks when the gun is opened. The locks are fitted on the 





Fie. 2.—PLan oF Lana’s Gun, No. 2. 


trigger plate, but sham lock plates of the bar shape (see Fig. |) 
take off by the usual side screws, and are let into the action, 
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not only without weakening it, but even adding to its strength 
by splicing it with the wood of the stock. For this reason, 
being virtually a back-action, no top connection is required, 
and the Purdey bolt only is used. The safety bolt H H is the 
same as that described in Messrs. Lang’s first gun, and is 
worked backwards and forwards by a short lever in the tang, 
as shown in Fig. 3. 

Recently Messrs. Lang have made a third improvement, by 
which their first action, shown at page 201, is made to cock the 
gun by pushing back a bolt from the hinge to the breast of 
the tumbler, instead of raising it by means of the lever therein 
described. In other respects the gun is similar to it, and has 
a very neat external appearance ; but I prefer his No. 2. 


Woopwarp’s Auromatic Parent Hammeruess Gun. 
About the year 1877 Messrs. Woodward, of St. James- 


street, London, submitted to me their adaptation to a hammer- 
less gun of the automatic action described at page 172. The 
following is the description of it given by the inventors: 


One of the numerous advantages is that the same locks and 
action are used as in ordinary bar guns, with the exception that the 
hammers are inside instead of out, in other respects the outlines 
are precisely the same. The hand lever centred on the trigger 
plate has a lifting bar (Fig. 2, a) hinged to it, which bears on the 
arms projecting from the tumblers 6. It raises the locks, and at 
same time moves a safety bolt c d over the ends of the triggers 
at e, and one in front of each hammer, so that should the lock be 
jarred off by a fall, the safety bolt in front of the hammer would 
catch it in the throat immediately at starting, rendering it impos- 
sible for any accidental explosion to happen. The construction of 
the lifting bar, hinged on the hand lever, is so arranged that very 
little force is required to raise the locks, consequently the same 
weight mainspring can be used as in a gun with outside hammers, 
avoiding any chance of missfires so often complained of in hammer- 
less guns. 


In this gun the triggers are locked as well as the tumblers, 
and under the head of “ Silver’s safety bolt’ an adaptation of 
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that invention to this automatic gun will also be found. I am 
happy to state that, though there is externally an appearance 





Fria. 1.—Mrssrs. Woopwakp’s AUTOMATON 
HAMMERLESS GUN. 


Fig. 2.—LEvek DETACHED. 


of a bar lock, this is not real, and that, as in Messrs. Lang’s 
gun, the action is not cut away, so as to render a top con- 
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nection necessary. Indeed, as far as this part is concerned, 
the gun is as if it had the back-actioned lock, which in reality 
it has, and the bar plate introduced adds to the strength of 
the stock by acting as a splice between it and the action. 


Mr. TispaLtu’s Parent Hammerrtess Gun. 


In the year 1880 Mr. Tisdall, of Birmingham, exhibited to 
me a cheap form of the hammerless gun, being at the low 
price of 12 guineas, which at that time was unheard of. 

The annexed cuts illustrate in a clear and comprehensible 





Fie. 1—Mr. TisDALL’s HaAaMMERLESS GUN (OPEN). 


manner the special characteristics of this gun. Among the 
advantages peculiar to it I may mention, first, the simple 
arrangement of the limbs employed in opening and cocking 
the gun; these consist of but two, viz., the lever and bolt. 
Pressing the lever with the thumb from left to right with- 
draws the bolt, throws the safety bolt into position, full cocks, 
and opens the gun at the same time; and although the whole 
of the work is done by the lever, it is one of the easiest top- 
snap hammerless gun to cock in existence. Secondly, the 
arrangement and effect produced by the safety bolt, which is 


THE HAMMERLESS BREECHLOADER. 207 


automatic or not at the will of the sportsman. The skeleton 
drawings (Figs. 2, 3, 4, 5) will explain the working of the 
safety bolt (Fig. 4), which takes its bearings in the lock plates 
in front of the tumblers. This bolt is acted upon by a small 
projection on the bottom of the locking bolt of the action 
(Figs. 2 and 3, ff), and is provided with a small lever outside 
the right-hand lock plate for moving the safety bolt or bar by 





Fia. 4. 


hand (see Fig. 1). The safety bolt is turned into the safety 
position automatically on cocking the hammers ; and, before 
the gun can be discharged, it is necessary to turn the safety 
bolt by its small external lever into its vertical position, when 
it permits the hammers to fall upon the strikers. If it is 
wished to put the safety bolt in such a position that it cannot 
be acted upon by the sliding bolt, the said bolt is turned 
through a semicircle from its first described or vertical position ; 
that is, it is inverted so as to bring that edge of the bolt which 
was uppermost (a, Fig. 4) undermost, as at b. By this change 
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of position of the safety bolt, the open edge of the recess in 
the middle of the said bolt is brought opposite the stud on the 
sliding bolt (Fig. 5), and the said stud on the sliding bolt, 
making its back movement, enters the open edge of the recess, 
but does not operate on the bolt. 

Fig. 2 represents the gun in longitudinal vertical section, 
the hammers being represented cocked, and the safety 
mechanism in position to permit of the fall of the hammers. 

Fig. 3 represents in side elevation the top lever of the gun, 
and its pinion f for withdrawing the sliding bolt. 

Fig. 5 represents the sliding bolt detached. At the rear 
end of the bolt c is an opening d, and on one side of the 
said opening a short toothed rack e is formed for the pinion 
of the top lever (Fig. 3) by which the bolt e c is withdrawn 
to unfasten the barrels. 


Mr. Watker’s “Toe Umpire” Hammervess Gon. 


About the same time I noticed the Umpire gun sent to me 
by Mr. J. G. Brunn, Sand-street Works, Birmingham. The 





SECTION OF THE UMPIRE GUN PATENTED BY MR. WALKER. 


cocking is effected by a top lever in the ordinary manner. 
The side lock is entirely dispensed with, and the cocking 
arrangement, which is inclosed in the head of the action, is 
remarkably strong, and admits of the stock being left quite 
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solid, leaving an excellent sound head. In the engraving on 
page 208 A shows the tumbler and striker combined in 
One, as in the Anson and Deeley; B, the cocking lever, worked 
by the agency of the top lever in such a manner as to impinge 
on the projection from the side of the tumbler at C, and raise 
the latter to full cock. D is the scear, E the trigger, F the 
trigger bolt, moved (optionally only) by the slide G. The 
mainspring H exactly resembles that of the Anson and Deeley 
lock in shape and position. Indeed, the whole of the arrange- 
ment, excepting the cocking, are almost identical with that 
well-known plan. On comparing the two my readers can 
judge for themselves between them. My own impression is, 
however, certainly adverse to the Umpire, as being inferior to 
its prototype, instead of being an improvement on it. 


Tue *AcMe” HamMMERLESS GUN. 


Karly in the year 1881 several correspondents of the Field 
noticed in highly favourable terms a new action under the above 





Fig. 1—Woopwakp’s AcME GUN IN POsIrTrION FOR FIRING, WITH 
INDICATORS. 


title. It is patented by Mr. F. B. Woodward, gunmaker, of 
Birmingham, and sold in London by Messrs. Beattie and Co., 
of King William-street, E.C. The action is an ordinary 
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snap, without loss of metal at the angle, so that no top con- 
nection is rendered necessary in point of safety; and the lock 


plate, as in the Automaton and Lang’s guns, is only a splice 
to give strength to the stock. The striker acts directly on the 
cap by means of a spiral spring, and though I certainly prefer 
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Fiqa. 2.—THE INTERNAL CONSTRUCTION OF THE ACME GUN. 


a flat one, this being a very long spiral is of the least objection- 
able form. 

In the annexed plans A is the indicator; B, safety bolt; 
C, plunger; D, slide that works safety bolt; HE, lever; F, 
trigger; G, scear; H, scear spring; I, main spring; J, 


striker. 
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By depressing the lever the plunger C is carried back to 
full-cock, and the indicator A raised; at the same time the 
slide D pushes the safety bolt B across the scear G and 
trigger F, effectually locking both before the barrels can drop. 
With the safety bolt in this position it is impossible to release 
the plungers, no matter how light the locks may pull. 

On the top of the gun in front of the safety bolt is the 
word “ safe,” which indicates to the user that the safety bolt is 
in the locked ee but it is only on the triggers and scear. 


ti > 
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Fia. 3.—TuHe Lock CoMPLETE. 





After discharging one barrel the other can be secured 
without re-cocking the gun, nor is it necessary to disturb the 
bolt from “safety” before re-cocking. Having tried this 





Fig. 4.—Limes or roe Lock. 


lock to a certain extent, I am better satisfied with it than I 
expected, but I prefer the flat spring, and must condemn the 
absence of a blocking bolt. 


Messrs. Riapy Anp BisseLi’s ImMpRovED HamMertess Gun. 


It is needless to describe the early stage of this gun; for 
very soon after the plan was patented its improved form was 
brought before me in January, 1872, when I had just aban- 
doned the patent of the Field gun, and announced that I was 

P 2 
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In consequence prepared to criticise new inventions in the 
way I adopted before I felt my hands tied in 1879. I there- 
fore introduced it in the following terms, which I give in 
extenso. 


Those of our readers who are devoted to shooting have most 
probably noticed that for the last three years we have studiously 
refrained from giving any opinion upon the construction of the 
numerous guns which have been in the market during that time, 
although repeatedly asked to do so by our correspondents. This 
has been caused by our feeling that we could not be considered as 
perfectly impartial while we were offering to the public a gun in 
which we were pecuniarily interested; although we might claim 
that the amount of that interest was so small as most probably to 
weigh very little with our friends and supporters. That interest 
has, however, now ceased, and we shall henceforth tender our 
advice in these matters to the same extent as of old. 

It happens, moreover, that the first new action which we proceed 
to criticise is constructed mainly on the lines which we laid down 
in the spring of 1879, and on which we held a controversy for some 
time with our valued friend Mr. John Rigby, who is the joint 
patentee of it with Mr. Bissell, a well-known and skilful London 
action-filer and barrel-maker. In this action, which is an improve- 
ment on the one described by the inventors in the Field of 
March 26, 1881, all our ideas, as then propounded, are carried out 
to the fullest extent, and to a great degree on the principles which 
we embodied in the gun, then first laid before the public—notably 
in the top connection upright bolt and in the safety bolt; and we 
are not a little proud of this practical proof of the influence of our 
arguments on so strong a controversialist as Mr. Rigby. The fol- 
lowing are the principles on which we then insisted as necessary to 
the production of a perfect hammerless gun : 

1. A sufficient strength of action, which in our opinion, as 
then expressed, can only be carried out in bar-actions by a top 
connection between the barrels and the break-off. In back actions 
the “ prong”’ is not reduced in strength to admit the bar-lock and 
its mainspring, and may be relied on, if made of good metal, not 
to spring at its angle with the body. This weakness of the bar- 
lock action we proved by experiment, as published in the Field of 
May 25, 1878. To a certain extent it is provided for by the 
‘‘doll’s head” without any bolt, now commonly used ; for though 
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it will not keep down the barrels when fired, it will when they are 
otherwise kept down prevent the strain on the angle above men- 
tioned, because it in so far acts as if the joint was at the angle 
instead of an inch and a half or more further forward. In Mr. 
Rigby’s gun the action is as strong as, or even stronger than any 
of its rivals, the barrels being kept down by the well-known 
Purdey bolt, and the spring at the angle prevented by a top con- 
nection, into which travels upwards a perpendicular bolt, similar 
to that designed by us, but improved upon in a very simple manner 
by leaving the metal of the break-off intact between it and the 
barrels, by which it is as well supported as if it were a part of the 
action itself ; and, moreover, its size may be reduced in a propor- 
tionate degree, thereby leaving more metal in the top connection 
projecting from the barrels. This bolt and also the Purdey bolt 
are acted on by a lever of the ordinary construction lying below the 
trigger guard, which also cocks the tumblers, and automatically 
makes “safe” the safety bolt. Here, therefore, we have all the 
principles we contended for carried out, and, as the force required 
to lower the lever is very small, there is no unpleasantness in 
opening the gun, but the reverse. Three years ago no hammerless 
gun then invented could be so described—the ‘‘ Anson and Deeley,” 
which we then considered the best, requiring considerably more 
force, while it has also the disadvantage of straining the Lefau- 
cheux hinge (weakened by being cut in half) by the drop of the 
barrels. 

2. The construction of the lock as regards safety, chiefly deter- 
mined by its safety bolt. 

Here the gun under consideration is, in our opinion, quite unex- 
ceptionable, being provided with a safety bolt similar in principle 
to our own, but acted on automatically by the forward fork of the 
lever (which also lowers the top bolt) instead of by the barrels. 
With the Lefaucheux hinge, when it is done with so little force as 
in this gun, we consider this an improvement, because the straining 
of that hinge, as above mentioned, is thereby avoided. The top 
lever is by many persons now regarded as a sine qud non, but, except 
when it is required to move the top bolt sideways, as in the Greener 
and Westley-Richards guns, we certainly prefer the lever under 
the guard, as being more handy, and tending to lower the stock 
after the bolts are released. As to the safety bolt itself, it is 
perfect, presenting a strong block to intercept the tumbler if it is 
jarred off the scear, which is the main desideratum in a safety 
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bolt. There are, however, two minor points also to be provided 
for—first, that if the tumbler is let down on “safety,” the cap 
eannot be exploded by turning the blocking bolt; and secondly, 
that in such case there shall be no necessity for opening the action 
to re-cock the gun. ‘The first of these is provided for by leaving a 
small “ nib” on the bolt preventing the accident referred to, while 
the second is avoided by the bolting of the triggers themselves. 
Lastly, if one barrel is discharged the other can be bolted by 
moving the slide, which is in the place now ordinarily adopted 
for it in the tang of the break-off. Altogether, we consider 
this the best safety bolt we have yet seen, and, being entirely 
fitted under the tang, and unconnected with the lock, except 
where it touches the bolt, 1t is more easily fitted by the work- 
man. The lock itself is an ordinary bar-lock, differing only in 
the shape of the plate, and in the form of the tumbler, which has 
a projection inwards to receive the prong of the lever by which it 
is worked. 

3. In its manipulation this gun does not differ from the best 
forms of the modern breechloader, and as to its balance, weight, 
and appearance, it is sufficient to say that it does great credit to its 
inventors. 

4, In the exclusion of water and explosive gas from the lock and 
action there is nothing to be desired, the only channels by which 
either can enter being well fitted, namely, the striker holes and the 
slot for the Purdey bolt. The strikers are introduced from the 
front of the break-off, and, when driven back, present a shoulder 
to cut off the gas if any of this destructive agent escape from the 
cap. 

5. In freedom from wear and tear the gun is good, the Purdey 
bolt being, if worn away, easily replaced by a larger one, while the 
same can be done with the top bolt. 

With regard to the stock, it is of course cut away a good 
deal to receive the safety bolt, but not so much as in most 
hammerless guns, there being a fairly good head left for screw- 
ing together, while the lock plates are so securely fixed to the 
break-off as to greatly increase its strength, and prevent the 
liability to give way in case of a fall or blow, which is so often 
complained of. 

The annexed engravings fully explain the mechanism of this 
gun : 

Fig. 1 is a skeleton view of the action and right lock, the left 
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being removed ; C is the slide locking the triggers, and moving to 
“gafety ” or otherwise the transverse bolt D D. 
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Fig. 1.—Messrg. RIGBY AND BISSELL’Ss HAMMERLESS GUN (two-thirds size). 


Fig. 2 shows the vertical bolt A; and B the portion of the break- 
off left intact, so as to support the bolt. 











Fira. 2.—Tor CONNECTION AND BOLT. 


Fig. 8 gives a detailed view of the several parts of the action, 
and of the trigger plate and safety bolt. A the lever, with swivel 
for the spring G; B the Purdey bolt, worked by the claw of the 
lever; C is the safety slide, working on the square shown in the 
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middle of the safety bolt D; E the thumb-piece attached to the 
slide C; Fa triangular cam, worked by the lever; the horizontal 
limb is inserted in a slot cut in the aa bolt dase in _ 5), which 








Fig. 3.—Bouts, TRIGGER, AND LEVER. 


it raises or lowers, as the case may be; the lower limb is acted on 
by the fork of the lever, while its upper limb automatically brings 
the intercepting bolt to “ safety,” leaving it there free to be moved 
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by the slide when so desired ; Gis the lever spring; H the trigger ; 
and I the trigger-spring. 

Fig. 4 shows the tumbler and swivel, to which is attached the 
mainspring (2); (3) is the scear spring; (4) the scear; (5) the 
bridle; and (6) the lock plate. 

Fig. 5 gives a view of the top bolt A; also BC, the striker and 
screw, of the usual form for introducing from the front of the 





Fia. 5.—Tor Bott AND STRIKER. 


break-off. D is a small plate, by which the intercepting bolt is 
firmly secured in its place. 

These are all the pieces of this ingenious piece of mechanism, 
with the exception of the screws by which they are secured. 


Mr. Grant’s HamMMERLESS GUN. 


In the spring of 1872 I reported on Mr. Grant’s gun in the 
following terms, and though I gave considerable offence to 
some of his customers, who alleged that they had used it 
without accident, I have seen no reason to alter my opinions 
therein expressed. 


Mr. Grant, the fashionable gunmaker of St. James’s-street, 1s so 
well known for his practical knowledge a che gun trade, that we 
confess our surprise is considerable on elamining the gun which 
for some time he has been recommending to his customers. Unlike 
most of his “ West-end”’ competitors, he has not given way to the 
rage for bar locks in the breechloading hammer guns which have 
gained him of late years the high position occupied by him, and 
for which we have always given him credit. This caution against 
accident is also carried out in his hammerless gun, but beyond this 
good point we regret that we see little to recommend it. The 
action itself is an ordinary “snap,” without any “ top connection ; ” 
but this is not needed, as the angle in the break-off is not cut 
away for the bar. In the gun submitted to us the lever is placed 
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on the right side (see engraving C); but this is a mere matter of 
fancy, and it may be under the guard, if so desired. We have 
therefore, as a novelty, only to examine into the safety bolt and 
lock. 1. As to the safety bolt (D), it is automatic, being driven 
to safety by a spring rod worked by the lever; but it only bolts 
the triggers, and has no intercepting block whatever. Consequently, 
it merely prevents the accidental pull of the trigger, and does not 
pretend to guard against the jarring of the scear out of the bent 
during loading, or from any other blow to the gun. Mr. Grant alleges 
that in a well-made lock, which his undoubtedly is, such an 
accident is impossible; but those who use his gun should, at all 
events, know that it has often occurred, and that they are hable to 
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Mr. GRantT’s NEw HAMMERLESS GUN (two-thirds size). 


the same risk as in the old days of muzzle-loaders when loaded at 
full-cock, which, experience tells us, sometimes led to the loss of a 
finger and thumb, or, indeed, of the whole hand. Indeed, this risk 
is greater in Mr. Grant’s lock, because, instead of the shooter 
blowing off a part or the whole of his own hand, he is liable to 
receive a charge in the back from the hand of his loader. But, 
beyond this general liability to jar off, we have also to consider 
whether or no in this gun the lock is specially framed so as to 
reduce this danger to a minimum. 

2. The lock is an ordinary one as far as the tumbler, striker, 
scear, &c., are concerned, the former being raised hy the lever to 
full-cock with very little force. But, instead of the flat main- 
spring, a rod (A) is made to impinge on the head of the tumbler 
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(B), on which it is driven by a very long spiral spring. In our 
engraving the right tumbler is shown at full-cock, the rod being 
brought back and the spring compressed. The left tumbler is 
down on the striker, showing the point of the rod bearing on it 
with as little friction as is possible in such a contrivance. But we 
are entirely at a loss to discern any single point in which this plan 
is superior to the flat mainspring, except on the score of less cost 
of replacement when broken, which is so far an advantage, the 
spiral spring costing only ld. or 2d. Undoubtedly, Mr. Grant 
has made his spring so long that it is not open to the same 
objection as a short one; but we think that, ceteris paribus, few 
practical men will hesitate in preferring a flat to a spiral spring. 
In addition, there is no special provision against the admission of 
gas, the strikers being without shoulders; and if once this is 
admitted, the spiral spring would, we fear, soon drag and spoil the 
detonation, followed by a fracture, which, however cheaply it may 
be replaced, is itself an event to be deplored; and, moreover, the 
bent would rust, and also become foul, tending to. produce the 
“jar off” to which we have alluded above. 

3. The locks being built on the trigger plate, there is plenty 
of wood left on each side, and in this respect the gun is strong 
and good. 

On the whole, however, we must leave Mr. Grant’s gun to 
stand on the recommendation of its inventor, which, high as we 
acknowledge his opinion to be, we regret that we cannot fully 
indorse. 


Mr. GreEENER’s Patent SrpE-Lock HamMMeERLess Gun. 
In the year 1879 Mr. Greener forwarded the following 
description of a cheap hammerless gun to the Feld, in which 
it was inserted on the 27th of December, 1879. 


Srr,—Many sportsmen still have a preference for the old style 
of gun-lock, on account of its having been so well tried. Mr. 
Murcott seems to have been the first maker who made a successful 
gun upon this principle. The principal objection raised to his gun 
was that it required so much pressure to open the guns and cock 
the locks. This was owing to the lever employed to withdraw the 
action bolt and cock the locks being placed so far in advance of the 
tumbler pivots. 

By re-modelling this gun and bringing the centres of the 
tumblers forward till they coincide with the fulcrum of the lever, 
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and by altering and re-arranging the lock mechanism, I have been 
able to produce a gun much neater in appearance, and which will 
open with a pressure of 10lb. upon the lever. It will be seen by 





INTERIOR OF LOCK. 


the accompanying engraving that the point of the tumbler has 
been made to explode the caps without any intervening exploding 





Mr. GREENER’S PATENT SIDE-LOCK HAMMERLESS GUN (half size). 


pins. There is no increase in the number of limbs of the breech 
action. The lever, being extended above the action, comes into 
contact with a projection upon each tumbler, and, upon the lever 
being depressed to open the gun, the tumblers are raised into full- 
cock. The scears, tumblers, and scearsprings of the lock are much 
stronger than those of an ordinary lock, and there are eight less 
pieces in this gun than in an ordinary gun with hammers. This, 
however, does not include the safety, which may be either our 
ordinary side safety or an automatic, or an independent safety upon 
top of action. This gun opens so easily that it may advantageously 
be constructed with a short side lever fixed on either right or left 
hand lock, or an ordinary top lever. 
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I do not bring this gun forward as a better gun than the Anson 
and Deeley, but consider it the next best in simplicity, safety, and 
durability, and can confidently recommend it as being superior in 
many essential points to hammerless guns manufactured with a 
spiral spring in the locks, or with the lock mechanism arranged on 
the trigger plate. A really serviceable, well-finished gun on this 
principle, with good shooting, can be sold from 181. 18s. 

W. W. GREENER. 


Having bar locks, no top connection, and no safety bolt, I 
must, in conformity with my opinion expressed elsewhere, 
refuse to commend the above. 


Tottry’s New Tor-LEVER SNAP-ACTION HAamMERLESS GUN. 


The following particulars of the new gun made by Messrs. 
J. and W. Tolley, of Birmingham, and to which they have 





Fig. 1.—Mussrs. ToLuEy’s HammeERLEss GuN (two-thirds size). 


given the name of “The Perfection,” have been supplied to 
me by the makers, who say: “It will be found to contain all 
the essentials of a really first-rate hammerless gun, viz.: Ist, 
opening with the lever, and not with the barrels ; 2nd, safety 
bolt in front of hammers working automatically or inde- 
pendently, as may be desired, and the triggers locked simul- 
taneously; 8rd, ordinary gun-locks free from all complication ; 
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4th, top lever action and extended rib; 5th, easy manipula- 
tion; 6th, greatly improved appearance, contrasting most 
favourably in this respect with many of the guns now in 
vogue.” 

Fig. 1 shows the general appearance of the gun, and the 
tumblers B locked, which is their ordinary state until the 
second finger presses and releases the safety bolt H, Fig. 4. 


Ue 





Fig. 2.—AcTion Bouts (full size). 


Fig. 2 A shows the thumb lever which withdraws the 
Purdey bolt. 

Fig. 2 B shows the bolt with lateral projections at the base 
resting on the breast of the hammers, and which force the 
tumblers to full cock, as the bolt is withdrawn in opening the 
gun; and, at the same time, the safety bolt, Fig. 4, D (which 
has a diagonal stud on its surface, fitting a corresponding slot 
in the base of the bolt, Fig. 2, B) is forced into position auto- 
matically. 

Thus by the one act of opening the gun the breeches are 
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exposed to receive the cartridges, the locks are placed at full 
cock, and the safety interposing bolt (Fig. 4, E D) is put in 
position for “ safety ’”’? as there shewn, to act between the 
hammer heads and the strikers. 





Fig. 3.—ORIGINAL INTERPOSING SAFETY BAR, IN PosiTron (half size). 


The gun can now be loaded and closed for firing; but, 
before the cartridge can be fired, it is necessary to remove the 
safety-bolt ; which is done by pressing the button E home on 
to the left lock-plate when the gun may be fired. 








Fig. 4.—Back eee OF INTERPOSING Fia. 5.—ViIEw OF INTERPOSING BAE 
Bar. FROM BELOW. 
(Both of full size.) 


If, by any chance, the hammers were to be released from 
full cock, and were to fall down on the safety-bolt, no accident 
can occur, as the safety-bolt can only be removed when the 
locks are at full cock. 

The locks are the ordinary gun locks, but with inside 
hammers. 

A great improvement on this interposing bar, according to 
my judgment, has very recently been brought to my notice by 
the Messrs. J. and W. Tolley, which I think will meet any 
objections that may be made to the above mode of freeing the 
locks for firing adopted in their original plan. 


294. THE MODERN SPORTSMAN’S GUN AND RIFLE. 





. Instead of the finger simply pressing one or other of the 
protruding ends, a double safety is arranged (see Fig. 5), 
comprising the original bar (D, Figs. 4 and 5) interposing 
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Fia. 5.—Mazssrs. ToLLey’s INTERPOSING SAFETY Bout. 


between the falling tumblers and the strikers, and also a leg 
(Fig. 5 C C) fitting over the scears and blocking them as 
well as the triggers. These bolts are both automatically put 
at “safety ’ in opening the gun according to the “ original ”’ 
plan, as explained at page 223. In adjusting this safety bolt 
the inventors have provided that, before the barrels are suffi- 
ciently opened to receive the cartridges, the interposing bar 
shall be in position at “ safety,” and the scears blocked by 
the leg attached to the controlling rod. This rod is moved to 
the firing position by the usual thumb piece on the strap of 
the action in Fig. 5. 

A is the thumb piece actuating the double safety ; B, che 
controlling rod; C, the leg blocking the scears and triggers; 
D is a wedge-shaped recess in the safety bar; H, a wedge- 
shaped foot to the controlling rod, acting on the corresponding 
inclination in the recess D, and freeing the locks for firing, 
by removing the interposing bar from the safety position, 
simultaneously with the releasing of the scears and triggers. 

The safety bar travels in a dovetail in the body of the 
action, and is quite inclosed by the lock plates. It differs 
from other safety bolts in, being moved by an inclined 
slot in the action bolt instead of being made to turn on a 
centre. 
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Mr. Rogers’ BarRret-Cockinag SipE-Lock HAmMERLESS GUN. 


On the 21st January, 1881, Mr. Rogers, who is a lock filer, 
at Birmingham, patented an action by which a side-lock is 
cocked through the agency of a lifter acted on directly by the 
barrels. In these two respects only does it differ from the 
specification of the Anson and Deeley patent, which claims 
“the cocking of the gun by means of a fore-end lever,’ whereas 
in the specification of Mr. Rogers the claim is for a cocking 
lever, one end of which is depressed by the barrel itself— 
raising the tumbler of a side-lock ; and not a lock the tumblers 
of which are sunk in slots cut in the body of the action. With 
the law of the case as regards the validity of Mr. Rogers’ 








Fig. 1.—Mr. Rogers’ ACTION, SHOWING COcCKING LIFTER BEARING 
ON TUMBLER OF SIDE-LOCK, WHICH IS DOWN ON STRIKER. 


patent I have no concern, and merely indicate the points of 
difference between the two. 

On comparing Mr. Rogers’ plan with that of the Anson 
and Deeley, described at page 183 et seq., it will be at once 
seen that these asserted differences really exist. 

Fig. 1 shows the body of the action cut away in the usual 
form to receive the bar of a side-lock, but the slot usually 
made to receive the mainspring of the lock is here occupied 
by the long arm of the cocking lever a, which impinges on 
# projection forward from the tumbler c, and raises it to full- 
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cock when the barrels fall on opening the gun, as shown in 
Fig. 2. In principle there is thus far a close resemblance to 


that of the Anson and Deeley cocking lever, but the actual 
force operating on the lifter by means of the short lever (Fig. 1 
a) 1s exerted directly by the lower side of the barrel, which is 


in close contact with it, and not as in the Anson and Deeley by 
the sockets cut in the fore-end in which the ends of the lifters 
(page 184, d) are accurately fitted. So much for the action 
itself. As to the form of the side-lock, I shall presently 
describe it ; but before doing so I may mention that the gun 





Fig. 2.—TUMBLER RAISED TO FULL-COCK, SHOWING ALSO JONES AND PENN’S 
SAFETY Bouts. 


as devised by Mr. Rogers is now made by Messrs. Claybrough 
Brothers, Whittall-street, Birmingham, who have purchased 
the patent from him. It has back-actioned side-locks on the 
rebounding principle, the object of which is to assist the 
cocking, which in consequence of the length of the long arm 
of the lifter would be otherwise rather hard. Indeed, even 
with its aid, and the use of weak mainsprings, the long- 
bodied action used by Messrs. Claybrough necessitates a 
lever, the force required to raise which for cocking is some- 
what more than in the Anson and Deeley; but this is not of 
necessity involved in the plan, for, if the hinge-joint is placed 
as in the Anson and Deeley 1#in. from the break-off, instead 


THE HAMMERLESS BREECHLOADER. 2246 





of 2}in., as in Messrs. Claybrough’s gun, the lifting would be 
just as easy; but the above-mentioned firm, intending their 
gun chiefly for the American market, where very heavy charges 
are used, consider that by diminishing the distance between 
these two points the strength of the action would be reduced 
too much for safety. But, seeing that they adopt a Purdey 
bolt, as well as a top connection, with a strong toothed lever 
working in it, 1 certainly think they might with advantage 
imitate the Anson and Deeley proportions, to the great 
improvement of the facility in manipulating the gun. 

As to the lock of the gun sent for my report, it is not that 
hitherto used by Messrs. Claybrough, but a new one recently 
devised, which appears to be admirably suited to this gun 
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BACK-ACTIONED LOCK, WITH SHAM BAR. 


as well as to the Bentley pattern of the Gibbs and Pitt 
action, described at page 280. The lock is back-actioned, 
with a sham-bar, which closes the slot cut in the body of 
the Rogers’ action without interfering with the lifter. This 
lock differs from that of Messrs. Scott’s gun (page 196) 
in having a swivel acting by suspension on a projection 
backwards from the bottom of the tumbler, instead of pushing 
up the top of the tumbler, as in the Scott’s lock. In this 
respect it resembles Messrs. Bland’s improvement on the 
lock of the “Field” gun, as shown at page 191; indeed, in 
all respects, except the addition of the sham-bar, it closely 
follows the principle of that lock. This bar is, however, I 
think, a great improvement, wherever it can be applied 
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(especially in the Gibbs and Pitt), inasmuch as it replaces 
with advantage the metal of the action cut away to receive it, 
at once binding the stock to the action, and backing up the 
break-off. The throw of the tumbler is, however, greatly 
increased as compared with Bland’s lock, being about equal 
to that of the Gibbs and Pitt lock. 

Lastly, the safety-bolt in the Claybrough pattern is not up 
to my requirements, though it may serve the purposes of sport 
in the United States, where “loaders” are not yet in vogue. 
In the combination gun sent to me, their safety is replaced 
by Messrs. Jones and Penn’s safety bolt (Fig. 2, a, 6, c), 
which will be found fully described at page 250, but which 
I also insert here in order to render the action of the lifter on 
the tumbler perfectly intelligible (see Fig. 2). 

The Messrs. Claybrough claim as the advantages of their 
gun when compared with the Anson and Deeley: 1st, that it 
can be produced at less cost, viz., at from 12 guineas to 
15 guineas, according to quality ; and, secondly, that a side- 
lock is used instead of one which cannot be readily removed 
for cleaning by the sportsman himself. On these points I 
shall leave my readers to judge for themselves. 

But it appears to me that, by those who think a side-lock 
to be a sine gua non (and no doubt there are many sportsmen 
of that opinion), and also require a barrel cocker, a gun 
constructed on this principle will, primd facie, be considered 
a combination entirely to their satisfaction, and therefore 
independently of price, I shall venture to give an opinion on 
it. That opinion is, that to prove successful the cocking 
must be rendered easy by shortening the body to the extent 
mentioned above, and that an efficient safety bolt be added, 
such as that of Messrs. Jones and Penn, or the well-known 
one of Messrs. Scott and Sons. If this combination is well 
carried out, I think the designer will have no cause to complain 
of a want of support from the British public. 
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Messrs. WEBLEY’s Tor Screw-Geie ComBinaTion ACTION. 


This new action has, in common with several others, been 
brought to my notice after the chapter in which it ought to 
be included had gone to press. I am therefore compelled 
either to omit them altogether or to insert them between 
pages 224 and 225, with the addition of letters to distinguish 
them, and as all those I shall presently describe present 
features of great interest to the sportsman, I have adopted 
the latter course. 

The peculiarity of the bolts now under notice is that they 
combine the old grip draw with the Purdey snap-bolt. The 
latter is nearly of the ordinary form, and is actuated in the 
usual way by a cam at the bottom of the spindle, which is 
raised from below into the centre of the lever head, the two 
being held together by a screw, which keeps both to their 
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Fig. 1.—SErcTION oF WEBLEY’sS Tor ScrREw GRIP COMBINATION BOLTS. 


bearings. The several parts are shown in the above section 
in combination, as applied to the Anson and Deeley locks, 
but it may be combined very nearly as well with the Gibbs and 
Pitt top-lever action and side-lock, or with any other top- 
lever action, with or without hammers. The novelty consists 
in cutting a fine square-threaded screw on the perpendicular 
head (Fig. 2, A) of the top lever, which is made of tempered 
steel, and enlarged for that purpose. This screw-head con- 
tains within it, as above described, the spindle (B) working 
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the cam (Fig. 2, B). The screw-head fits into a female screw 
cut in the top of the break-off behind the doll’s head, so that 





Fia. 2.—DETAILS OF WEBLEY’S COMBINATION ScREW LEVER. 


the upper flange of the male screw, and the under one of the 
female only are in close contact, by which means all danger 
of “setting” is avoided. The spindle works the cam B, 
which latter actuates the under bolt D in the usual manner. 
The entire combination is worked by the top lever C, fitting 
securely into the square recessed head of the screw-grip, all 
being firmly bound together by a screw pin (Fig. 1, F). The 
spring (Fig. 1, G) actuating both the Purdey bolt and the 
screw grip is a spiral one, applied to the end of the bolt D, 
Fig. 2, by means of the spring bar HE. The extended rib 
of the barrel is held down by the head of the screw grip 
engaging with it on closing the gun. 

A beautifully designed pigeon gun with these bolts was 
brought to my notice by Mr. Leeson, of Ashford, the workman- 
ship of which was of a very high quality; and I cannot but 
think the combination an admirable one, and particularly well 
adapted for guns used with heavy charges, while at the same 
time its manipulation was extremely smooth and easy. The 
plan is the invention of Mr. Thos. W. Webley and of Mr. 
Brain, one of the employés of the firm. It may be made with 
or without a doll’s head, and really resembles the old grip 
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action, with the ideanines that the grip is at that part of the 
barrel (its extreme rear end), when it tells to the greatest 
advantage, and is, further, superior to the old grip, insomuch 
that there is no undue friction, the bearing parts not coming 
into contact until the barrels and screw are dead home; and 
they as instantly part contact as soon as the lever is touched to 
open the gun. This is caused by the pitch of the thread on 
the screw, and to this eer reer may be added that it is self- 
locking. 
Wesiey’s SipE-Lock Hammueruess Gon. 


While exhibiting the last described gun, Mr. Leeson also 
showed me a modification of his ‘‘ Invicta” gun, recently 
patented by the same firm of P. Webley and Son. It com- 
bines the side or under lever variety of the Gibbs and Pitt 
action with one of the No. 7 form of the Webley system of 
treble bolts, and their new patent tumbler blocking safety-bolt. 





Fia. 1.—WEBLEY’s S1pE-LocK HAMMERLESS GUN. 


This gun is cocked by the Purdey bolt of the Gibbs and Pitt 
plan in the same manner as several hammerless top-lever 
guns now before the public, such as Mr. Leeson’s “ Invicta” 
and others; but the connection of a top bolt with 
the Purdey bolt without a top lever is a novelty, and 
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the carrying out of the plan was more than usually 
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Fig. 2.—SECTION OF WEBLEY’s SrpDE-Lock HAMMERLESS GUN (two-thirds size). 


required to travel together only a sufficient distance to release 
the barrels. The under bolt then, while the barrels are falling, 
and assisted by the fall, continues its travel to cock the 
tumblers, the top bolt remaining stationary. This difficulty 
has been overcome by the introduction of the bell crank lever 
(Fig. 2 A), shown in section. The short end of this lever is 
raised by the action of an inclined plane on the Purdey bolt, 
which ceases to travel so soon as it reaches the top of the 


incline. When the gun is closed the spring (B) on the trigger 


i 





ill ae 


: Pore Tree ere a wilh ate i . ie : " a 
iM get DT ee f or 8 al ee >. 4 iy t 
Saal {Hie 7 Mik D 

Ny ) 





f 
re 


— yk GD 
Sanit | satiny he, te) a ae i ey 


men} Tadd elf ttpny 
~ ost Gd 


r || | 
Saya H 


So8, it 
ay H 


Ll 






ON 
Fig. 3.—WEBLEY’s HAMMERLESS LOCK DOWN ON STRIKER, WITH THEIR 
SAFETY AUTOMATIC TUMBLER Bout (full size). 


plate drives the lever and under bolt home, leaving the top 
bolt to be driven home by the small independent spiral spring 
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behind it. And if the bolt is only freed to about, say, half 
way home in the first instance, it will act as a compensating 
bolt. 

This gun is fitted with a new lock and safety blocking 
tumbler bolt, which is shown as in Fig. 3, after the 
trigger has been legitimately pulled. This, acting upon 
both scears, has withdrawn the safety bolt from a slot in 
the tumbler and the scear nose from the bent. The tumbler 
has consequently fallen on the striker. In Fig. 4 it is 
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Fie. 4.—THE SAME LOCK, BLOCKED—THE BRIDLE REMOVED (full size). 


supposed that the tumbler has been only withdrawn, to repre- 
sent a jar out of bent from any accidental cause, when (the 
trigger not having been pulled) the bolt is in its slot, and 
prevents the tumbler from falling on the striker. In addition, 
there is also the usual trigger bolt and slide, as shown in 
Fig. 2. 

Besides the above novelties, I shall also describe the 
following variations of, and improvements on, the original 
Westley Richards top connection and bolt, beginning with the 
most simple form, viz., 


Westiry’s Smpre Tor Botr (No. 6). 

This plan, which is No. 6 in the system of the firm, is 
very similar to that used in the original Westley-Richards 
gun, the difference being that the bolt is put in from the front, 
which allows it to be made much stronger, and prevents the 
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necessity of cutting out the strap by which water is admitted 
under the lever; it also takes its bearing on the barrel exten- 
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Fia. 1.—WeEBLEY’s No. 6 Puan or Tor Bott. 


sion in the centre of its entire length, instead of at the extreme 
end; and it is alleged that the objection to the oblique bearing 
of the W. R. bolt is thus entirely overcome—that of the bolt 
being at right angles to the face of standing breech. 

The rod on which the spring works is connected with the 
lever (passing up at the rear of both), instead of with the bolt 
itself, as in the Westley-Richards action, thus always keeping 
the lever firmly home, and correcting that looseness often felt 
in the Westley-Richards lever. 

WEBLEY’s ComBINATION Bott (No. 6). 
This treble bolt is also put in from the front, in the same 
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Fria. 1.—WrsBury’s ComsinaTION Bout (No.6). Fic. 2.—Puam anp 
SxrcTion or Tor Bout. 
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bolt at A by a screw which passes up through both. Messrs. 
Webley therefore claim not only the putting the top bolt in 
from the front, but the addition of the foot on the under side, 
which comes down to the top of the under bolt, and enables 
them to pinthe two bolts firmly together. The piece of thin steel 
B between the two bolts effectually closes the open space 
that would otherwise exist when the under bolt is drawn back. 


Wesiey’s Compination Bott (No. 5). 
In this action the top bolt is put in from the front like the 
No. 6 treble bolt system, but the lever actuates “ with its 
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SECTIONS AND PLAN OF WEBLEY’S COMBINATION Bout, No. 5. 


KKK 





Fn ee Si: 
pai 
S A: Zi 


intervening tumbler ”’ the under bolt, which in its turn carries 
the top bolt, instead of the top bolt carrying the under bolt, 
as in No. 6. 
WesLey’s Compination Tresie Bott Action, No. 2. 

This is an extremely simple and yet strong treble bolt- 
action, and is worked by an under or side lever. The under 
bolt is withdrawn by the lever in the ordinary manner, and 1s 
driven by a spiral in a very simple and efficient way. The 
top bolt is withdrawn by the inclined plane on the pin that 
passes through the upright tail-piece of the under bolt, which 
is carried up to the top bolt, as in the Webley system, No. 5 
and No. 6. On closing the gun the lever and under bolt are 
driven home, the latter by the spring over the trigger plate, 
and the former by the action of the spring at its rear end, which 
will drive it home, or only part of its full travel, according as 
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the gunisfreed. If only freed in the first instance, to go, say, 
half its full distance, it will act as a compensating bolt, and 
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SECTION OF WEBLEY’s COMBINATION TREBLE Bout Action, No. 2. 


The actions recently described as made by Messrs. P. 
Webley and Son are not, of course, in all cases made at their 
works, but frequently under a royalty paid to them, as, for 
instance, in the case of Mr. Leeson, of Ashford, who, as before 
remarked, exhibited to me the pigeon gun, with screw-top prip, 
and the improved “Invicta” gun. The various top and com- 
bination bolts, which display great ingenuity, are also in some 
instances made in a similar way by London and country makers. 
In Mr. Leeson’s guns the barrels were made of Siemens’s steel, 
which will be found described in the Appendix, and are also 
choked on Messrs. Webley’s plan, which is there likewise 
mentioned. I certainly was not aware that any other steel than 
Whitworth’s is now used for gun barrels, and have so stated 
at page 90. I find, however, that for some years Messrs. 
Webley, finding great difficulty in getting Damascus and 
laminated barrels without greys, have used a mild steel made 
by Messrs. Siemens, and, as they think, with great advantage. 
This matter, however, will be found fully described in the 
Appendix, 
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Messgs. Powett AND Son’s AcTIoN aND Sarety Bo.t, wit 
ANSON AND Dertey Lock. 


The following is the report on this action published in the 
Field of March 25, 1882: 


The safety bolt recommended to be used with the Anson and 
Deeley hammerless gun has until recently been one bolting the 
triggers only; the inventors, backed by Mr. Greener’s authority, 
considering that the scear is so strong, as to be free from all 
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Fig. 1.—Merssrs. Powk.u’s Cross Bout AcTION AND SAFETY BOLT with 
ANSON AND DEELEY LOCKS. 


liability to accidental discharge from a jar or fall of the gun. 
Our readers are aware that we have for the last three years 
warned them against depending on this reliance; and it is 
manifest that if an automatic bolt’s to be used (which all gun- 
makers now admit), it should } .nade as secure as is possible, 
so long as there are no drawbut.s to the plan adopted. We have 
lately described two plans which we consider perfectly safe, and 
also free from any drawback; and we are now pleased to add to 
the list another, which has been brought to our notice by Messrs. 


Q 


2996 THE MODERN SPORTSMAN’S GUN AND RIFLE. 


a a ae a a a a 


Powell and Son, of Birmingham, as applied to the Anson and 
Deeley action, with their patent cross bolt (described at page 163). 

The improvement consists in adding to the Anson trigger bolt an 
intercepting bolt, worked by the same slide, both being brought 
into action by the top lever before the gun can be opened. The 
intercepting bolt is fitted across the back of the break-off; its 
centre being close to and above. the segment of the circle described 
by the striker, and having a projection downwards, which acts on 
a bent in the striker, just as a scear does on that of the tumbler. 
When at full-cock this projecting bolt lies freely in the bent, and 
is easily moved to “safety,” automatically as well as optionally, 
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Fia. 2.—Messrs. PowrLu’s AcTION WITH SAFETY Bout aT “ FIRING.”’ 


while it 1s set at “firing” by the usual slide. If, however, the scear 
is jarred out of the bent while set at “safety,” the bolt drops into 
its bent, which is cut like the half-cock bent of the hammered gun, 
and, after intercepting the blow, cannot, from its shape, be pulled 
off by pushing the slide forwards, which is an accident most neces- 
sary to guard against. Fig. 1 a shows this bolt at “safety,” and 
Fig. 2 6 the same when set for firing. The usual Anson bolt is 
shown at dc in each Figure. 

We have great pleasure in giving our opinion that this arrange- 
ment is very simple and effective, and that it is so strong as to be 
unlikely to get out of order. In fact, unless the accident to which 
we have alluded has taken place, the work of the bolt is almost 
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nil; and as the chances are considerable against such an accident, 
the “ wear and tear” of the bolt is not an important element in the 
calculation. 


Messrs. Purpry anp Sons’ Gun. 


I must now allude to the gun which has lately been 
offered to the public by the above celebrated firm, as the only 
hammerless gun which can be recommended to their cus- 
tomers. This most ingenious invention was described by me 
in a report on the Sportsman’s Exhibition held at Islington in 
February, 1882. I had carefully examined it previously when 





MeEssRs, PURDEY AND Sons’ HAMMERBLESS GUN. 


brought to me by a customer of the firm and, finding it in the 
exhibition, but without the presence of an attendant, when I 
happened to be there, I very naturally thought it was intended 
to be noticed, and accordingly recorded my opinion of it in my 
report. Soon afterwards, however, I received a note from 
Mr. Purdey in reply to a question relating to another subject, 
stating that my notice of it was ‘‘ against his wish,” and that 
it “was singularly incorrect in one respect,” though he 
further wrote, “inadvertently so, I have no doubt, as the guns 
Q 2 
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shown were never taken to pieces.” Now as Mr. Purdey 
himself had shown me this gun only a few days before, taken 
to pieces, and placed in my hands with his own full explana- 
tion, I am at a loss to know how the latter remark applies, 
but in any case I shall content myself with giving an engraving 
of its exterior, and repeating the report which I then gave, 
and which, having been published, cannot, of course, be con- 
sidered unmade, or I would so consider it. Mr. Purdey did 
not, moreover, inform me in what particular I had been “ sin- 
gularly incorrect,” and I am therefore unable to make the 
correction if such is necessary. The notice must.be taken 
for what it is worth, but I may state that I have since 
that time again examined the action, and am unable to 
detect the error complained of. The following is the notice 
alluded to :— 


The Purdey invention is a hammerless gun possessing the neat 
exterior for which the firm is celebrated, and also great facility in 
opening the action, which is effected by the lock mainspring bearing 
on a small lever which lifts the breech in such a way that as soon 
as the top lever is turned home the breeches rise of themselves, and 
a very slight increase of force by the hand allows the cartridge to 
be extracted and renewed. This is done by the upper limb of the 
mainspring, which is hung on the rebound principle, and as soon 
as the pressure is taken, off in the manner above-mentioned, it 
being stronger than the lower limb, raises the tumbler to full-cock. 
No sooner, however, is the pressure put on again in closing the 
gun, than the lower limb exerts its force on the tumbler, and it is 
ready for firing. But there are disadvantages attending the 
arrangement which must be considered in estimating the pros and 
cons. Imprimis, there being of necessity a direct connection 
between the mainspring and the action, water is thereby liable to 
be admitted to the locks, though not to the same extent as in the 
Anson and Deeley, and some other actions ; and secondly, in closing 
the action, extra pressure is put on it in order to compress the 
mainspring ; and, this being done at the exact time when the scear 
is liable to be jarred out of the bent, we fear there is more than 
usual danger of such an event leading to the discharge of the gun 
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by the loader behind his master. We need not say that in guns 
so carefully made and regulated as those of Messrs. Purdey, such 
an accident is not likely to happen; but in sport, when it is possible 
to eliminate a danger, we think it ought to be done. In any case, 
with such a plan as the above, a perfectly safe automatic bolt 
ought, in our opinion, to be provided; and here we are disappointed, 
as the triggers only are bolted in the usual way with their shot 
guns, but ina more careful manner with their rifles, in which latter 
it is admitted the first discharge often jars the scear out of the 
bent, and causes both charges to explode together. While, there- 
fore, we greatly admire the general design of this gun, we cannot 
fully recommend it until a plan for locking the tumblers has been 
added—by means of an intercepting bolt. 


Messrs. GispBs AND Pitt’s Bar Locrx Action. 


Within the last three or four years, Messrs. Gibbs and Pitt 
have allowed an alteration to be made in their action and 
lock, described at page 180. As usually made and sold 
(which it now is in large numbers, being in the hands of 
several wholesale Birmingham makers), the safety bolt is 
in my opinion defective, and the action is dangerously weak, 
owing to the absence of all top connection, and the use of a 
bar lock cutting away the angle of the break-off, which, at 
page 150, I have shown to be liable to give way under the use 
of strong charges. Under these to me unsatisfactory con- 
ditions, this action is sold to many London and provincial gun- 
makers; but I am informed by Mr. Gibbs himself that he 
prefers the under guard lever and the back-actioned lock, and 
that he combines an automatic blocking bolt with the usual 
trigger bolt if so desired by his customers, though he con- 
siders the optional bolt sufficient. Messrs. Cogswell and 
Harrison, of London, have, however, combined it with Scotts’ 
safety bolt, and have also added a top connection, making 
the gun safe in both respects, the only drawback being the 
necessity for care in pushing home the lever, without which 
it arrests the striker. The following is its description :— 
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Mrssrs. CoGgswELL AND Harrison’s DeEsIDERATUM CHEAP 
HAMMERLESS GUN. 


In introducing this gun to the notice of the public, the 
above-mentioned firm state that ‘they are endeavouring to 
provide a long-felt want, viz.,a good and simple hammerless 
gun, with a perfect safety arrangement, at a moderate price;”’ 
and, after a careful examination, I can indorse their state- 
ment without reserve. 

As to the action, it is furnished with the well-known 
Purdey bolt, in addition to which there is a doll’s head and 
small lever-tooth working in it, by which the weakness inci- 
dental to the cutting away of the break-off angle rendered 





Fia. 1.—Merssrs. CoaswELL AND HARRISON’S DESIDERATUM GUN. 


necessary by the bar-lock is provided against (see Fig. 2). 
The cocking is effected by a split prolongation of the Purdey 
bolt backwards, acting on a projection from the inside of the 
tumbler on the Gibbs and Pitt principle, and it is done with 
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the use of very little power saoutene to the ere lever. Fig. 1 
shows the gun opened for loading, and the cocked tumbler 
visible through the glass-filling the detector opening. Fig. 2 
is a view of the right lock removed from the stock, with the 
tumbler cocked, and the safety block in its place ready to 
intercept the blow if given before the block is lowered by the 
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pull of the trigger. 
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Fig. 2.—GIBBs AND Pirt’s Bar Lock (witH Scort’s SAFETY BOLT). 

Here, then, we have a hammerless gun with a sufficiently 
strong action, and with indicator bar-locks on the ordinary 
plan, but also provided with safety bolts fully meeting with 
the requirements which I have always laid down as essential 
to safety, and which | have fully described under Scott’s 
patent at page 196. The gun is, in fact, a combination of 
plans patented by Gibbs and Pitt, Scott, and Purdey, and 
made under royalties granted by the two first-mentioned firms, 
but the patent for the Purdey bolt has expired. The gun, as 
will be seen from the engraving, has a very neat appearance, 
and is fitted with Messrs. Scott’s indicators. Plainly made, 
with barrels of Damascus iron, it is sold by the above firm at 
[6 guineas. 
CuarLtes Lancasrer’s Parent Four-BARRELLED HAMMERLESS 

GUN. 

In the Freld of Jan. 14th, 1882, I described this novelty as 
follows :— 

This ingenious invention is constructed on the principle of the 
ordinary revolver, with this difference, that, instead of the chambers 


taking a turn before each discharge, a piston-like hammer rod 1s 
made to perform a similar office by the pull of the trigger, its head 
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being brought to bear in turn on the centres of the four barrels, 
which are brazed together in the usual way, so as to form a square, 
and are fitted to a break-off, which is necessarily of double the 
usual height. The action may be either “ double grip” or “snap;” 
but, though the prong of the break-off is solid, the extra leverage 
brought to bear on it by the upper pair of barrels requires some 
tup connection, and a “doll’s head” is therefore used to give 
greater security. 

To understand the construction of the lock it must be considered 
as having three offices to perform: First, the simple blow neces- 
sary for the explosion of the cap; secondly, the cocking process ; 
and thirdly, the rotation of the hammer rod which it has to per- 
form—the three being here placed in the reverse order to that 
which they go through in practice. 

First. To effect the blow, a solid steel rod is firmly socketed 
horizontally—that is to say, parallel with the axis of the barrels, 
and opposite the central point between the four. Its fore end is 
turned in the solid toa right angle, like the handle of a walking 
stick, to a length enabling it to reach a little beyond the centres of 
the four barrels when it revolves in succession towards them, and is 
then capable of giving a blow to the selected striker, of which 
there are four fixed in the usual way in the break-off. On this rod 
is a collar, which receives the blow of a flat tumbler placed on one 
side of it, and furnished with a swivel and a flat mainspring hung 
on the rebounding principle. 

Secondly. To cock this rod, there is behind the tumbler another 
collar, by which it is enabled to bring back the hammer rod to full 
cock from the half-cock, where it was left by the rebound. There 
is only one trigger, which is either of the usual form or like a ring, 
as shown in the engraving (Fig. 1.) To this is hinged a lifting 
scear, which fits into a deep bent or notch, cut in the tumbler 
in such a form that as the trigger is pulled it lifts the tumbler 
backwards over its centre or axle, and at the same time compresses 
the mainspring. 

Thirdly. There is a quarter revolution of the hammer rod to be 
effected, so as to bring its head in turn on each of the four 
barrels. This is done by cutting four inclined grooves or slots on 
the rod, as well as a corresponding number of straight slots in 
front of the tumbler and opening into one another. Into these 
slots there is fitted, on a spring plate, a stud, so j.laced that the 
hammer rod, being drawn back by the tumbler, is made to rotate 
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one-quarter of a circle by the inclined grooves; and, this being 
done after each barrel is fired, the four are discharged in succes- 
sion by as many pulls of the trigger. These slots are cut of 
different depths, the spring of the stud dropping from one to the 
other at the desired points, so as to effect the revolution when in 
the inclined slot, and yet permit the hammer bolt to pass straight 
forward in striking the blow, and return to the slanting slot forthe 
next quarter turn. By a combination of these three movements, 
as the trigger is pulled, it, by the aid of its lifting scear, raises the 
tumbler—and with it the hammer rod—to full cock. While doing 
this, the stud in the spring plate above mentioned has caused the 
rod to revolve a quarter turn, and has consequently brought its 
head from the centre of the barrel last fired to that next in succes- 
sion. ‘The scear then leaves the bent free, when the tumbler drives 
the hammer rod forward to explode the cap. Immediately after 
this, a long straight spring under the front of the trigger carries 
the scear into the bent of the tumbler, ready for the next shot, in 
which it is assisted bya light spring between the scear and trigger. 

It is difficult to imagine anything more simple than the above 
piece of mechanism, though it requires the elaborate description 
we have given to make it intelligible. There may be, and pro- 
bably wiil be, many good sportsmen who will object to the use of a 
weapon which will be by them characterised as murderous—and 
on this point we shall certainly offer no opinion; but, granting 
the desirability of a four-barrelled gun, we cannot refuse to record 
our admiration of the invention by which the design has been 
carried out. Of course, the prolonged draw of the trigger, 
necessitated by the cocking process, will at first interfere with 
the aim, and this must in any case be set down as more or less 
objectionable. 

Having thus described the mechanism of the new gun, we must 
now proceed to discuss its merits, from the same points of view as 
those which we last week propounded in reference to Mr. Rigby’s 
gun. 

1. In regard to safety. As the cock is rebounding, the scear 
cannot be jarred out of its bent in loading, and the danger of an 
accidental discharge is confined to a pull of the trigger, either 
unintentionally by the shooter, or by means of a twig in a hedge 
or elsewhere. As this pull is longer than in an ordinary gun, 
being what is technically called a ‘draw,’ this danger is cer- 
tainly reduced to a minimum; but it exists nevertheless, and is 
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provided for by a safety bolt, which is fixed in the tang of the 
break-off, and when used pushes a bolt into the tumbler, by which 
this part is securely locked. There being no outside hammer, the 
rebounding lock is secure from the accident which sometimes 
occurs in hammered guns, in which a twig or other projection 
raises the hammer nearly to full cock, and then drops it on to the 
striker. It may, therefore, be said that from all danger of a dis- 
charge in loading this gun is free; and that the safety bolt, if 
used in getting through a hedge, effectually prevents the pulling 
of the trigger by a twig. In opening the gun the lock is left quite 
undisturbed and at half cock, neither the fall of the barrels nor the 
lever acting upon it, as in most hammerless guns. 

2. In its manipulation there is only the difficulty connected with 
the cocking by means of the trigger, in regard to which practice 
alone can determine the amount. Manifestly it will increase the 
uncertainty as to the aim ina crossing shot; but how much this 
will operate must be left to the same method of decision. 

3. The exclusion of water and gas from the lock is well pro- 
vided for, especially with the double-grip action, as the striker 
holes are alone capable of admitting either. These all open back- 
wards into a circular chamber cut in the wood for the revolution 
of the hammer head, the only communication with the lock 
being by means of the rod, which, revolving in its well-fitting 
metal socket, can hardly be practically considered as any opening 
at all. 

4, The “wear and tear” will probably be found greater than 
usual,as the hammer-rod has more than ordinary work to sustain ; 
but here again practice alone can be relied on, and we hesitate in 
giving any opinion. 

5. The stock is unusually strong, being cut away very little for 
the single lock; and, having a head of double the usual depth, it 
is capable of being chambered for the hammer-head, so as to leave 
plenty of wood. It is also dropped into two side slots in the break- 
off, by which any side twist is prevented. 

In appearance the gun differs from the double-barrel only in 
presenting four barrels instead of two, and in its consequently 
greater depth of head, the hand being of the usual size. It is 
built either of 12, 16, or 20-bore; the last, weighing 7lb. 50z., and 
regulated to 3drs. of powder and an ounce of shot, is the size 
recommended by the inventor for ordinary shooting; the 16-bore 
for battues or driving, and the 12-bore for wildfowl, especially 
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flight shooting. He also builds rifles on this principle of -400, -450, 
‘050, and ‘577 bore ; and it can also be applied to single or double 
barrelled guns and rifles. 


C. Lancaster’s Improvep Four-BaRRELLED HAMMERLEsS GuN 
PATENT. 


Shortly after this the following report appeared in the 
Field, together with an engraving of the improved mode. 


Tbe action now under consideration has so many advantages 
over the original one described in the Field, Jan. 14, 1882, that it 
is necessary to give the following description (see Fig. 2) : 

In order to cock this cylinder there is behind the tumbler 
another collar, by which it is enabled to bring back the hammer 
cylinder to full-cock from the half-cock, where it was left by 
the rebound. The main improvement, however, consists in a 
double trigger, the back portion of which is held by the second 
finger. To this is hinged a lifting scear which fits in to a deep 
bent or notch cut in the tumbler, and as this trigger is gripped it 
lifts the tumbler backwards over its centre or axle, and at the same 
time compresses the mainspring. The cylinder being thus held at 
the full-cock ready to be discharged, another front trigger, hung or 
hinged in the centre of the long lifting trigger, is so fitted that it 
works under the lifting scear, and finally removes it from the bent 
by the pull of the forefinger. The pull of this is exactly similar to 
that of an ordinary gun, and if not pulled the tumbler simply drops 
to the rebound half-cock on taking off the pressure made by the 
second finger. The revolution of the hammer cvlinder is effected 
as in the original gun, so as to bring its projection in turn on each 
of the four barrels. 

In opening the gun the lock is left quite undisturbed and at 
half-cock, neither the fall of the barrels nor the lever acting upon 
it, as in most hammerless guns, &c. The exclusion of water and 
gas from the lock is well provided for, especially with the double- 
grip action. The lock work is carried as follows: The revolving 
hammer cylinder is on the steel rod, which is firmly secured into 
the back of the breech action, and the remainder of the work on 
the trigger plate, which has one upright and is held to the breech 
in the under part, one screw passing through the tang or strap of 
the breech and an under breech pin passing through the stock and 
firmly holding the tang ends of the strap of breech and trigger 
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plate. It is consequently much stronger, and makes a sounder 
action, if possible, than the original gun. 

The objection we mentioned in the description of the original 
gun on Jan. 14, 1882, viz., the extra draw necessitated by the 
cocking process, and which we suggested would interfere with the 
aim, is here removed; and therefore the gun or rifle is now as 
perfect in that respect as one with ordinary locks and triggers. 


SECTION III. 
SELF-EXTRACTING OR Esecror GUNS. 


QuIcKNESS in loading is so much insisted on by many battue 
shooters, that the slight gain afforded by automatic extraction 
of the empty cases is approved of by them, and several guns 
on this construction have been invented, the original one being 
brought out by Mr. Needham, gunmaker, of Birmingham. I 
confess that I cannot see the gain resulting from this arrange- 
ment, for if a loader is employed he has almost always plenty 
of time for extraction by the fingers, though no doubt occa- 
sionally pheasants in a ‘ hot corner ” do rise so fast as to task 
his nimbleness. On the other hand, if there is no loader the 
gun becomes too hot to hold, even if only fired as fast as 
it can be loaded by the sportsman himself, without a self- 
ejector. Nevertheless there is doubtless a demand for 
these guns, and I shall therefore proceed to describe them, 
beginning with Mr. Needham’s, which is the foundation of 
the others used in England, and to whom royalty must be 
paid in all the plans hitherto devised. 


NEEDHAM’S SELF-EXTRACTING OR EHEsecror GUN. 


In this ingenious invention a projection from the hammer is 
made to bring out the extractor with a jerk in the following 
manner: The tumbler is of the usual construction, with a 
jointed striker, as in Murcott’s gun, page 177. In addition 
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to this, however, there is a long projection from it forwards 
and sideways (Fig. 2, a), which when the hammer falls drops 
into a hollow at the top of the lump just beneath the level 
of the barrels. As the barrels are raised, and before the 
tumbler is cocked, this projecting arm is lifted out of the 
hollow above mentioned, and, sliding down an inclined 
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Mr. NEEDHAM’sS EyecroR GUN. 


plane at the back of the lump (see Fig. 1), drops upon 
a lever attached to the extractor (which is made in two 
pieces, one for each barrel), and flips out the cartridge case 
with a jerk sufficient to throw it clear of the gun. If one 
barrel only is fired the other tumbler is still cocked, and only 
one case flies out, while if both are fired both cases are equally 
acted on by the same power, viz., that of the mainspring, but 
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asin Needham’s gun. In the engraving (Fig. 2) the cocking 


projection from the tumbler is shown as having just slipped 





Fia. 1—MRrR. GREENER’S IMPROVED EJsEecTor GuN. 
off the swivel and engaged on the ejector lever, the upper end 


of which works on the rod of the extractor, and flips out the 
empty case. 


With 





Fig. 2.—DIaGRAM OF THE ABOVE GUN, SHOWING THE ACTION OF EJECTOR. 
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Mr. Cuaries LAancaster’s Esecror Gun. 


This gun is built on the same principle as that of Mr. 
Needham, but with a top lever and a less number of 
pieces than in his, and with the drop of the barrel cocking 
the gun. Unless the gun is opened sufficiently to cock the 
lock it cannot be closed, by which a great source of danger 
existing in many hammerless guns is avoided, viz., that if the 
tumblers are not properly cocked, in closing the barrels, the 
tumblers are allowed to fall on the strikers, and so cause 
an accidental discharge. 

As to the mechanism of this gun, the barrels are made with 
doll’s head top extension lump, and top lever. The safety is 
automatic in action, the piston spindle of the top lever forcing 
an arm backwards on to the scears and triggers upon the lever 
being moved to open the gun, but there is no blocking bolt. 
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Fia. 1.—Mr. CHARLES L@NCASTER’S EJECTOR GUN. 


At the breech end of the barrels there is an extra deep 
steel lump, lodged in the projection from the body (Fig. 
1 B), which, as the barrels drop ready to receive the cartridges, 
rises and cocks the gun by engaging the tumbler. 
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Fig. 4 shows this lump in outline with its extension shaded, 
and the ejector also in outline in its two different positions, its 
ends being also shaded where they project from the lump. 
The ejector is shown aun a in a 5. 
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Fia. 5. 
ACTION OF THE EJECTOR IN Mr. C. LANcAstTER’s Gun. 


When one barrel only is discharged and the action partially 
opened, the extractor is first pushed out to the usual distance 
in the ordinary manner. The extra arm of the fallen tumbler 
(Fig. 2 A), then lies on the projection from the lump shaded 
in Fig. 4. As the breeches rise, the extra arm of the tumbler 
(Fig. 2 A) slips suddenly down over the lump and engages the 
shaded end of the ejector, giving it a blow which reacts on 
the other end above also shaded in the second position, and flips 
out the single extractor with the empty case. The impetus 
thus given depends on the force of the mainspring, which is 
sufficiently strong to throw out the case clear of the gun. If 
both barrels are fired both ejectors are acted on simultaneously, 
the tumblers being both released ; while if neither is fired 
the opening of the action merely brings out the loaded cases 
in the ordinary way. 

As I have before remarked, I do not see the great advantage 
of an ejector, but still I cannot help admiring the great 
ingenuity displayed in the above. My only regret is that it 
has no automatic blocking safety bolt. 

T am informed that this gun can also be made with side 
locks as well as with hammers. 
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SECTION IV. 
HammMerzess Locks. 


At page 127 I have given a description of the lock as it is 
generally suited to effect the explosion of the cap. I must 
now allude to the special provisions necessary for that purpose 
in the hammerless gun. 

There are mainly three forms in which this kind of lock is 
constructed. Ist. That adopted in the Anson and Deeley 
and “ Umpire’ locks, in which the limbs are entirely lodged 
in the action body. 2nd. That in which they are built on the 
top of the trigger plate; and, 3rdly. That in which the 
ordinary side lock-plate is employed for their lodgment, which 
is again sub-divided into the bar and back-actioned forms. 

(a) The Anson and Deeley lock is fully described in prin- 
ciple at page 127, and again in reference to its position in the 
action at page 185. There is consequently no need for any 
further reference to it. 

(6) Those locks which are built on the trigger plate are 
necessarily all more or less modified by the respective actions 
to which they are applied. They are described accordingly 
with, lst, Messrs. Gibbs and Pitt’s original gun; 2nd, Messrs. 
Lang’s gun; 8rd, that of Mr. Grant; 4th, Mr. C. Lancaster’s 
four-barrelled gun; and 6th, the Kjector guns—except that 
of Mr. Greener—which has the Anson and Deeley lock some- 
what modified in form. 

(c) The sidelock-plate guns, on the contrary, are In many 
cases interchangeable. Thus, the back-actioned locks of 
Messrs. Scott, and that used in Messrs. Gibbs’ underguard 
lever gun, might be easily substituted one for the other, if 
the actions are made to receive them. They include also in 
this form the lock of the F%eld hammerless gun, and the 
“Acme” of Mr. J. Woodward. The bar-locks used are 
those of Gibbs and Pitt’s action, as now made in large 
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numbers at Birmingham, and described at page 229; also as 
modified by the addition of Scott’s safety bolt, and described 
at page 231, Messrs. Woodward’s (“ Automaton’’), Mr. 
Tisdall’s, and Messrs. Rigby and Bissell’s; Mr. Greener’s 
side lock, and Messrs. Tolley’s “ Perfection.”” In addition is 
the lock of the Purdey gun, and also two recently invented 
by Messrs. Jones and Penn and Mr. Rogers (see page 2244). 

With the exception of the last named and those used with 
the Purdey and Charles Lancaster four-barrelled guns, no 
rebounding lock is adopted with any hammerless gun as 
far as I know, nor can I see the advantage of it, except 
to relieve the cocking. In Messrs. Purdey’s action the 
intention is to facilitate the cocking by carrying it out while 
the rebound limb of the spring is rendered inert for the time 
being ; and in the Charles Lancaster action the object is to 
avoid the danger of the gun being left at full cock in the 
interval between the shots, and no doubt for these purposes 
the rebounding lock is admirably suited. But where safety 
bolts must be used, as in the ordinary hammerless gun, the 
rebounding lock would have no advantage whatever, while 
the disadvantage always attending the rebound would accrue, 
viz., the tendency to miss-fire. In the hammered gun this 
tendency is admitted, but it is more than counterbalanced 
by the advantages attendant on its greater safety, and there- 
fore the lock is universally employed, malgré the extra diffi- 
culty which the gunmaker has to meet in so regulating its 
action as to reduce the miss-fires to a minimum. 

On the other hand, the hammerless lock is often constructed 
with so short a throw from full cock down to “ bearer” that 
miss-fires occur even more frequently than in the rebounding 
lock: and this is specially apt to happen with lever-cockers 
unless, as in the Gibbs and Pitt lock, the throw is beyond the 
average; and, indeed, if this were not so in it, miss-fires 
would be far too common, on account of the lever cocking, 


THE HAMMERLESS BREECHLOADER. 945 





which in all cases accompanies it, and notably with the top 
lever. On comparing its throw with that of the Anson and 
Deeley, it will be seen that it is nearly double; but then the 
main-spring of the latter is so strong that practically it will 
meet with a missfire less frequently than its weaker rival, 
although the latter is provided with a throw of double its 
length. 


SECTION V. 
THe “* Heap” or tHE Hammerzess GUN. 


In the early days of the breechloader “a good head” 
was regarded as one of the most essential points in every 
proposed plan, because the stock was only kept sound by the 
entire condition of this part; and with most hammered 
guns the same state of things still continues. But with 
hammerless guns, the trigger plate, with or without side- 
lock plates, is so firmly screwed to the tang of the break- 
off, that a smaller substance of wood suffices, and greater 
liberties can fortunately be taken with it for the intro- 
duction of safety bolts, which would otherwise be objec- 
tionable on this account. When side lock-plates are intro- 
duced, they are firmly screwed to the break-off and to the 
trigger plate, so that they present an additional bearing for 
the wood, and enable the stock to sustain the recoil attending 
on the successive discharges of the gun without injury. When 
they are used, there is always a considerable thickness of wood 
between the locks taking the breech screw and carried up to 
the break-off, and when the locks are built on the trigger 
plate there is generally enough on each side to have the same 
effect. For these reasons we seldom hear in these days of the 
head giving way; but, no doubt, when the “hand” is too 
much reduced in size, it will sometimes break across, and this 
is especially the case when an attempt is made to have this part 
in back-actioned locks conforming to the size usually accom- 
panying the bar lock, as is sometimes done (see page 102). 
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SECTION VI. 
SareTy Botts ror Hammerizss Guns. 

I have already, at page 132, treated of the objects for which 
the safety bolts are required, and I have also alluded to several 
which are peculiar to some of the various actions described in 
Section III. It is now necessary to mention those which are 
capable of being applied to hammerless guns generally. 

Those which have been already described are (1) the Field 
safety bolt, which can only be used with the Field action; 
(2) Anson’s new safety bolt and that of the Westley-Richards 
Company ; (3) Powell’s bolt, also applied to the Anson and 
Deeley lock; (4) Scotts’ safety bolt, which requires a side- 
lock ; (5) Tolley’s safety bolts, which can only be applied to 
their own gun-lock; and (6) Rigby and Bissell’s, which is 
also confined to their own action. I now come to 


SILVER’s AvroMaTic Sarety Bott. 

When first this bolt was submitted to me it was fixed 
closely beneath the tang of the break-off, as in the annexed 
cut (Fig. 1), in which a hammer such as that of Messrs. 
Woodward is bolted, and unbolted by pressing the thumb 
on D, when the whole assumes the position in Fig. 2, 
and at the same time a trigger bolt is withdrawn from the 
triggers, also indicated in the same figure. It will be seen at 
once by those who were sportsmen in the days of Joe Manton 
that it is a modification of the bolt introduced by him, and 
described at page 132. That bolt was, however, placed below 
the grip, instead of above it, as in the original “ Silver” 
bolt ; but it was open to the objection that it only locked the 
triggers, and that consequently the gun was liable to jar off in 
loading with the ramrod. To this position of the bolt there 
are two objections. In the first place, as the thumb piece D 
must be very loosely fitted into the tang, in order to allow it 
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closing it, at the very time when the bolt is most wanted, that 
is to say, when the jar-off of the scear is likely to take place. 
For these reasons I strongly advised Mr. Silver to apply his 
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Fic. 3.—Mr. SILvEeR’s TRIGGER GUARD Sarety Bout aT SAFEry. 


bolt below in the position adopted by Joe Manton, as explained 
at page 133, and he has carried the plan out in the most 
admirable manner. In this position it is easy enough to grasp 
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Fra. 4.—Mr. SILVER’S TRIGGER Guarp Sarety Bout READY FOR FIRING. 
the “hand” behind the bolt in closing the action, and, as it is 


usual in carrying a gun on the shoulder to have the trigger 
guard upwards, there is no necessity for any contrivance to 
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keep the bolt fixed. In this improvement a small lever is 
hinged to the trigger plate, and in grasping the “ hand ”’ it is 
almost impossible to avoid compressing it, and thereby acting 
on a cam ata b, Fig. 4, by which the safety bolt is brought 
away from the tumbler. A top slide automatically bolts the 
triggers, as in Fig. 3, and must be pushed out of gear, as in Fig. 
4,in the usual way before the gun is fired, but the tumbler 
block is always in action till the trigger is pulled, unless the 
guard lever is raised by grasping the “ hand” asin passing the 
gun from loader to shooter, when it is difficult to avoid it. 

Lastly, Mr. Silver has modified his bolt to suit the Gibbs 
and Pitt action, by fixing a stud on the side of the tumbler, as 
shown at Fig. 5, b, between which and the bridle an arm is 
thrust (as shown in a), which is drawn back on pulling the 
trigger. 
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Messrs. JoNEs AND Penn’s SareTy Biock anp TRIGGER 
Bott. 

This bolt, recently protected by the inventors, is mainly 
intended to serve as a safety for the Gibbs and Pitt action, 
which seems to be very much in demand, even without such an 
efficient protection. It is also applicable to bottom levers by 
a slight alteration. It consists of a blocking bolt (a, Figs. 1 





Fig. 1.—Buock1ne Bout. 


and 2) hung behind the strikers, and capable of being raised 
on its centres so as to lift it from the front of the tumbler by 
moving the slide c forward, which also takes the perpendicular 
hmb 6 of the sliding rod, off the cross-piece of the scear, when 
it becomes amenable to the pull of the trigger. This bolt is 





Fig. 2.—Sipr View or Messrs. JoNES AND PENN’S New Saretry Bott. 


certainly well adapted to the Gibbs and Pitt action, but will also 
serve its purpose almost as wellin any other. It is automati- 
cally put from firing to safety by the bearing of the top lever 
on its prolongation forward, as shown in the engraving. ‘The 
only possible objection to it is that, in common with all scear 
bolts, it cannot be made to bear dead on the scear, as that 
limb must be raised out of the bent when the bolt is auto- 
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matically applied to its cross piece, which is done before the 
cocking is fully effected ; but it can just as readily be applied 
to the triggers. 


Mr. Greener’s TumpierR Boitrna Sarety Botr. 

After making several attempts, none of which satisfied him, 
and in order to accommodate some of his customers ‘‘ who 
believe in automatic safeties,” Mr. Greener has fitted to his guns 
either the trigger bolting safety described as Anson’s at page 
186, or the above, which bolts the tumblers by the movement 
of the top lever. It is, however, a very unsightly bolt, and, 
its more definite description may well be omitted, especially as 
Mr. Greener has lately produced a better one (see page 188). 


Mr. Greener’s Burr Sarery Bott. 

Mr. Greener also makes his butt safety bolt, which bolts the 
back of the triggers until the butt is pressed by the shoulder, 
a projection in the heel plate being then driven in, and 
drawing a long rod backward. This is a very poor substitute 
for the Silver bolt, which it resembles in principle, and, 
moreover, only bolts the triggers. Its construction will be 
readily understood on referring to the engraving. 





Mrz. GREENER’S Butt Sarety Bott. 


SECTION VII. 
Detectors oR INDIcaToRs. 
Various plans have been devised for indicating which barrel 
has been discharged, but with one exception they all let in the 
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water to the lock. The usual plan is to make the tumbler 
when down on the striker press up a small stud which falls 
when the tumbler is cocked or the reverse, and this of 
necessity allows water to reach the tumbler. Messrs. Scott 
have, however, introduced a most efficient and simple plan, 
in which a small circular plate of glass is let into the lock 
plate opposite the head of the tumbler whose position is thus 
indicated, and rendered more apparent by being gilt. This 
indicator is shown at pages 194 and 195, and is really a very 
excellent one. 


CHAPTER VIII. 
CHOOSING A HAMMERLESS GUN. 


Havina in the preceding pages described the various hammer- 
less actions in the market, I must now proceed to discuss the 
comparative merits of each under the following heads, viz. : 
1. Barrel cocking v. lever cocking. 2. Choice of safety bolts. 
8. Strength and safety of action. 4. Facility of manipula- 
tion in loading and use. 5. Appearance. 6. Paper v. brass 
cartridge cases. 7. Choke v. cylinder barrels. 8. Large bore 
v. small. 9. Length of barrels. 10. Material of barrels. 
11. Detectors. 12. Hammered v. hammerless guns. 


SECTION I. 
Barret Cocxine versus Lever CockIna. 

A careful examination of the guns hitherto described will 
show that with the exception of the Lancaster four-barrelled 
gun—which is cocked like a revolver, immediately before 
firing—all are cocked in one of two ways: first, by the force 
generated by the fall of the barrels; or, secondly, by the 
pressure of the hand on the action lever before the barrels 
begin to fall. It becomes now necessary to consider the 
advantages and disadvantages attending on each. 


BaRREL COCKERS. 

The list of hammerless guns, in which the cocking 1s effected 
by the fall of the barrels, includes among those already 
described, 1, the Anson and Deeley; 2, the Field gun; 8, 
Messrs. Scotts’ patent; 4, Messrs. Gye and Moncrieff’s gun; 
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5, Messrs. Lang’s barrel cocker; and, 6, Messrs. Purdey and 
Sons’ action. To these may be added 7, an action patented by 
Perkes in 1878, in which a notch in the lump lifts a projection 
from the tumbler, closely resembling one of Lang’s patents; 
and 8, a very complicated arrangement, patented by Mr. 
Bonehill in 1878, which I believe has never been carried 
out. Also 9, Mr. Rogers’ action and Mr. C. Lancaster’s 
HKyjector gun. 

The advantage of barrel cocking is that it allows a lock main- 
spring of full strength, thereby insuring the absence of miss- 
fires. Per contra is the objection that as (excepting in the 
Purdey gun) some extra force is required beyond that for 
simply opening the gun, the hinge has to sustain a strain 
above that which it would otherwise bear; and the hinge 
being, with one exception (that of the Field gun), cut in two, 
the strain causes wear and tear in an otherwise weak part. 
The Purdey gun is not amenable to this objection, because 
the extra strain necessary for the cocking is put on in closing 
the gun, and in this respect its action is undoubtedly entitled 
to a very high order of merit. 


Lever Cockers. 


These include, among those described above: 1, Murcott’s ; 
2, Gibbs and Pitt’s; 38, Messrs. Woodward’s Automaton 
(London); 4, J. F. Woodward’s Acme (Birmingham); 5, 
Lang’s Lever Cocker; 6, Tisdall’s; 7, the Umpire; 8, Rigby 
and Bissell’s; 9, Grant’s gun; 10, Greener’s Sidelock; 11, 
Messrs. Tolley’s Perfection ; and 12, Cogswell and Harrison’s 
Desideratum, in common with the other varieties of Gibbs-and 
Pitt’s action. In addition to these I may mention Needham’s 
and Greener’s self-ejectors. With regard to advantage, all 
that can be said in favour of this form of cocking is that it 
effects its object with less straining of the hinge than in the 
barrel cocker. 
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On the other hand, it is open to two objections: first, that 
it is liable to misfires if the lever does not snap home or is not 
pushed home; because, in that case, the striker is arrested by 
the lever, and must carry it home before it can break the cap ; 
and, secondly, to reduce the amount of force necessary for 
moving the lever, the lock mainspring must be weaker than 
in the barrel cocker, again increasing the chance of a missfire. 
For the latter reason the under guard lever is much better than 
the top lever, and, in my opinion, 1s also more convenient, the 
hand being ready for removing the cases as soon as the lever 
is depressed ; and, moreover, the downward pressure tending 
to lower the stock and open the breech. 

To demonstrate the ill effect of the lever cocking process, 
especially in the top lever, it 1s only necessary to watch the 
lever when the trigger is pulled, when, if it is not quite home, 
it will be seen to be driven home by the blow, absorbing a 
large proportion of the force of the mainspring, and often 
leading to a missfire. In the under-guard lever, its spring 
being stronger and always forcing it home, no such motion is 
usually perceptible. 


SECTION II. 
CHoIcE OF SAFETY Bouts. 


Of those bolts whose use is confined to the special actions 
of their inventors it is needless to say anything in this place, 
and my attention is therefore confined to the Silver, Scotts’, 
and Jones and Penn’s bolts, which can be applied to any 
gun in the first and third cases, and to any side-lock in the 
second. Between the two first there is little choice, both 
being fully up to all their required duties, but, if a selection 
must be made, I should give the preference to the Scott 
bolt, first, on account of its less interference with the wood 
of the stock, and secondly, for the following reasons: In 
both cases a jar-off of the scear in loading is fully guarded 
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against ; in both the triggers are automatically bolted; but in 
the Scott intercepting bolt, the two being quite independent, 
the second barrel is guarded from a jar-off caused by the 
firing of the other, which is not done in Mr. Silver’s bolt 
until the pressure of the hand is taken off, after the explo- 
sion. This accident seldom happens in a shot gun, but it 
is common enough with the Express, or large bore rifle, 
in which the jar is greater than in the shot gun. Never- 
theless, it does sometimes happen in the latter, and it is 
well that it should be prevented if possible. With regard 
to the various bolts applicable to the Anson and Deeley action 
other than that finally adopted by the Westley-Richards 
Company, and described at page 186, I can only remark that 
the latter is at least equal to its rivals, and quite comes up 
to my standard. 

It is a subject of much congratulation that gunmakers are 
generally coming in to my views on the safety bolt, and I am 
proud of the latest convert in the shape of Mr. Deeley. There 
is, however, a formidable quartette still holding out, viz., 
Messrs. Purdey and Co., Mr. Stephen Grant, Mr. C. Lancaster, 
and Mr. Gibbs, of Bristol. Bishops do not now make their 
appearance at the battue, so that we cannot expect the con- 
version of the above gunmakers from the death of such a 
personage, as is often predicted with regard to railways; 
but possibly a duke or an earl may serve the cause equally 
well, and I expect some day to hear of such a catastrophe 
converting one or more of those who still hang out. 


SECTION III. ’ 
CoMPARATIVE STRENGTH AND SareTy or THE Various 
ACTIONS. 
This very delicate question, involving important commercial 
interests, ought not to be considered settled by a mere 
opinion, unsupported by a long series of exhaustive experiments, 


CHOOSING A HAMMERLESS GUN. 257 


which are quite beyond the powers of any individual. I shall 
not, therefore, attempt to make any selection, but shall content 
myself with the remark that, for our present purpose (the 
consideration of shot guns not exceeding 12-bores), any one 
of the several back actions is strong enough without a top 
connection, but that, if bar-lock actions are used, this 
protection should be provided. In this opinion I am opposed 
to that of the celebrated Mr. Jas. Purdey, and no doubt 
with his careful selection of materials and supervision of 
workmanship, a bar-lock action provided only with his well- 
known bolt is sufficient ; but as a general rule, and especially 
in cheap guns, my advice is to insist on one or the other, viz., 
either a back-action lock, or, if a bar lock, then a top 
extension. I am on the other hand supported by the equally 
high opinion of Mr. Stephen Grant, who objects to bar locks 
for the same reasons as myself. With a Purdey bolt, well 
fitted, and a doll’s head even without any catch in it, a bar- 
lock action is, in my opinion, quite safe with average metal 
and workmanship. 


SECTION IV. 
Facintitry oF MANIPULATION. 


In the present day no gun is considered good enough for 
battues which has not a snap action, but for general shoot- 
ing the double grip is quite enough. The demand for a 
quicker loader than the snap, by means of a self-ejector, 1s 
in my opinion unfounded, but nevertheless there are many 
sportsmen who think highly of Mr. Needham’s gun, and 
others who follow Mr. C. Lancaster and Mr. Greener in their 
improvements on that ingenious invention. In facility of use 
everything depends on the gun ‘“‘coming up” well to the eye, 
on which I have dilated at pages 101, 102, and also at 
pages 105, 156, in alluding to machine-made guns. 
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SECTION V. 
APPEARANCE. 


In this respect the London gunmakers have long held the 
pre-eminence, and indeed until within the last ten or fifteen 
years, with the exception of Mr. Westley Richards, no gun- 
maker out of London could produce work approaching in 
appearance to that of the celebrated Oxford-street firm and 
one or two of their competitors. Their guns had, and indeed 
still have, an indescribable look about them which high-class 
sportsmen value almost above performance, but at all events 
up tothat standard. Lately, however, Messrs. Scott, Greener, 
Webley, Tolley, Powell, Turner, and others of almost equal 
note at Birmingham, have emulated the Westley-Richards 
Company in turning out work of a high class, and to this list 
I may add Messrs. Bland and Sons, whose improvements on 
my humble efforts with the Field gun have been carried out 
in a highly meritorious way. Still it cannot be denied that 
the guns of Messrs. Purdey and Sons catch the eye of the 
connoisseur, and that their work is ahead of all their com- 
petitors in appearance, though no doubt very hardly pressed 
by some of those Birmingham firms I have named, and in 
London by Grant, Rigby, C. Lancaster. Holland and Holland, 
Lang, and one or two others. 


SECTION VI. 
'PapER v. Brass CarTRIDGE Cases. 

This subject is still swb judice, so that I shall only refer my 
readers to Chapter IX., in which it is fully, treated of. I 
may, however, state that the evidence in favour of brass 1s so 
strong as to satisfy me of the superiority of the metal case. 
In selecting a gun this point should be well considered, but 
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even if the paper case is preferred, and a gun ordered with 
chambers to fit it, it is only necessary to re-bush the chamber, 
at a cost of from 1l. to 10. 10s., if afterwards a change is desired. 


SECTION VII. 
Bormwwa—Cuoxe v. Cyrtinper Barres. 


On this point the intending purchaser should be guided by 
a knowledge of his own powers of shooting. Curiously 
enough, on inquiring from several different firms, I find the 
proportion of their sales to vary from one choke to five 
cylinders, to four chokes to one cylinder, so that it is difficult 
to arrive at any conclusion founded on actual results, as to 
the proportion in which the two kinds of boring are now 
adopted. One gunmaker will tell his customers “a full choke 
will blow your birds to pieces,’’ while another will say, ‘‘ by 
all means have one choked and the other modified—blowing 
to pieces is a delusion.”” Now I certainly can indorse the 
latter opinion, for, after carefully examining both game and 
pigeons shot by each kind of boring, the difference is not to 
be distinguished, at all events without dissection. This will 
be rendered apparent on examination of the following 
diagrams, which are all constructed from the actual numbers 
on the 10-inch plate of the force-gauge with each kind of 
shot. The proportion between the plate and the circle varies 
a good deal according to the boring of the gun. Thus a very 
full choke will often put one quarter of its charge on the 
10-inch plate, while a cylinder will seldom put more than one- 
fifth. I have therefore taken the numbers from actual ex- 
periments, those of the choke being founded on Mr. Jones’s 
trial of the three kinds of powder in which his gun put 222 
into the 30-inch circle on the average, and 48 into the 10-inch 
plate. This excellent distribution is in great measure depen- 
dent on the brass cases which were used by him, as generally 

s 2 
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with a pattern of 222 the 10-inch plate will receive more than 
48 pellets, and often as many as 70 or 75. 

Each page of the series represents as nearly as may be half 
of the 10-inch plate, and of course half the number of pellets 
put on it in each case, supposing them to be equally distributed. 
Now, begining with Fig. 1, we find that a grouse or partridge 
would receive 5 pellets of No. 6 from a full choke with a well- 
distributed pattern at 40 yards, which is certainly not too many 
to ensure a kill. Fig. 2 gives 3 pellets as the number resulting 
from a modified choke; and Fig. 3 shows only 2 pellets as 
reaching a bird of this size, from which many a one would 
escape. In Fig. 4, the proportion of No. 5 shot hitting one of 
these birds from a choke is the same at 30 yards as with No. 
6 in a cylinder at 40 yards, namely, 3; while Fig. 5 indicates 
the result of firing No. 6 at a pheasant with a cylinder at 40 
yards, namely, 5 pellets—again equal to a choke with No. 5 
on the same bird at the same distance. Fig. 7 shows the 
result of using No. 6 at 30 yards with a choke, namely 6 
pellets ; and lastly, Fig. 8 gives the number of No. 5 pellets 
hitting at 20 yards in both cases, grouse or partridge. 

After examining these diagrams, the intending purchaser 
must calculate for himself which pattern will serve him best, 
always recollecting that the choke enables him to get as nearly 
the same pattern with No. 5 as the cylinder with No. 6, so that 
he can at all times practically convert his pattern from choke 
to cylinder by varying the size of his shot, with the advantage 
that he thereby increases the force about one-sixth. But when 
doing this, he does not increase the killing circle, for the No. 5 
shot cover just the same area as the No. 6, so that still the 
bad shot is at a disadvantage with the choke. On the whole, 
therefore, my advice to the decidedly bad shot is to use a 
cylinder only, and to others in proportion to their skill. The 
good shot is admitted to gain a great advantage from the 
choke, but he requires no advice from me, 
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SECTION VIII. 
Larce Borges v. SMALL. 


Here the question is solely one of weight, for there is no 
doubt that, irrespective of that element, the larger the bore the 
better is the result. Game shots, however, in this country con- 
fine themselves chiefly to 12, 16, and 20 bores, and practically 
therefore the choice is limited to these three. J have already 
discussed, at pages 68, 69, the result of the trial of 1879, in 
which the superiority of the larger bores, per se, was plainly 
manifested, so that 1t 1s needless for me to return to the 
subject. But where the shooter is unable to carry a lb. gun, 
or even 6$lb., he had better take to a 16 or 20-bore, although 
his killing circle will be thereby reduced. That trial showed 
that the difference in force between the three bores is not 
very great, being respectively 227°48, 218°84, and 216°35; but 
in pattern the 12-bore is nearly 35 above the 16-bore, while 
this last 1s nearly 10 above the 20-bore, all being full choked. 
The weights of the first and second choke bores were respec- 
tively 7zlb. and 6lb. l4oz., of the 16-bores 64]b. and olb. lloz., 
and of the 20-bores Sib. 1l80z. and olb.; but since that 
time all these weights have been somewhat reduced, and I 
am told that Messrs. Purdey and Sons now turn out a 12-bore 
of the extremely low weight of 6lb. 20z. with the aid of 
Whitworth steel. However, it may be broadly stated that 
llb. can be saved by using a 16-bore and 14lb. by the use of 
a 20-bore with the full length of barrcls. 


SECTION IX. 
LenetH or BarrELs. 


A still further reduction can be effected by the use of short 
barrels to the extent of four or five ounces, probably a little 


262 THE MODERN SPORTSMAN’S GUN AND RIFLE. 


more. But though this can be done by reducing the length 
from 30 inches to say 24, it is attended by a loss of force or 
penetration, and no gunmaker will warrant the 24in. gun to 
compete with the 30in. at the target. In this point, there- 
fore, over and above convenience in covert shooting, as men- 
tioned at page 9, weight is the only reliable guide; and it may 
be roughly calculated that from #0z. to loz. will be saved for 
each inch in length that the gun is reduced. 


SECTION X. 
MATERIAL OF BARRELS. 


Where price is no object and the gunmaker can be fully 
relied on, my opinion is somewhat in favour of Whitworth 
steel, but, as the cost is considerably more than that of stub 
Damascus or laminated iron, this point must be considered, 
while the only evidence of the steel being what it pretends to 
be resides in the honesty of the vendor. Between laminated 
iron and Damascus there is little choice in my opinion, but 
if anything, I should certainly recommend the former, and 
especially if made of Marshall’s iron as described and illus- 
trated at page 89. 


SECTION XI. 
INDICATORS. 


There is no possible objection to the Scott indicators, 
described at page 231; but all others are, in my opinion, 
worse than useless. ‘ 


SECTION XII. 
HammMerep v. HAMMERLESS GUNS. 


Here fashion is no doubt in favour of the latter, and on the 
whole I think, as now made, the hammerless gun is the 
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Superior in point of safety and efficiency. The question, 
however, is greatly one of fancy. With a good safety bolt 
like that of Messrs. Scott, the new one of the Westley- 
Richards Company, that of Mr. Greener, Mr. Powell, or Mr. 
Jones, or, lastly, the Silver (Messrs. Scott’s or the Westley- 
Richards for choice), the hammerless gun is, I think, to be 
preferred. My reason for preferring the two I have mentioned 
is that they, and others on similar plans, insure against 
accident, even when the safety bolt is at “firing,” so long 
as they are in good order, whereas the ordinary intercepting 
bolts do not then act, being lifted for that purpose. 


SECTION XIII. 
STRIKERS. 


This necessary part of the hammerless gun is either of one 
piece with the tumbler, as in the Anson and Deeley, or 
jointed to it, as in Needham’s gun, or entirely detached, as in 
the majority of cases. The important point is to exclude 
water and gas; and for some years Messrs. Bissell and other 
actioners have used for this purpose a striker provided with 
a shoulder, and put in from the face of the break-off, which 
greatly tends to keep the gas out of the lock, but 1s 
not entirely effectual. Mr. Leeson, of Ashford, combines this 
striker with the Anson and Deeley lock and action; and it 
certainly answers better as a water and gas check than the 
Anson and Deeley striker, which does not fill the hole except 
at the extreme end when down on the cap, and leaves it 
entirely open when the gun is cocked for loading, at a time 
when rain (if there is any) has free access to it. 


CHAPTER XI. 


CARTRIDGE CASES FOR SHOT GUNS—OTHER 
THAN PUNT GUNS. 


SECTION I. 
Paper CASES. 


At the time of the introduction of the Lefaucheux gun into 
England the pin cartridge case was the only one used, as 
mentioned at page 143. Soon afterwards, however, the 
Pottet central-fire case was invented and brought to per- 
fection by Schneider, Daw, Eley, and others, the result soon 
being that a central-fire, as constructed by Eley, Joyce, and 
of late Kynoch, in this country, came into general use, and sup- 
planted the pin. As usual in all valuable inventions, the lawyers 
were called in to settle various contending claims; but this is 
of little interest in the present day, and all that concerns the 
modern sportsman is to ascertain what form of the central- 
fire case suits his purpose best. In the early stages of its 
manufacture the paper case split, and missfires occurred too 
often ; but these defects were soon remedied, and of late all 
the above-named manufacturers have been able to warrant 
their cases not to split, and not to missfire more than once in 
a thousand times, which last condition I have repeatedly 
ascertained by experiment to be very well carried out. At 
first the additional expense incurred by the use of the 
cartridge case was complained of, and to meet this objection 
a very durable one was manufactured and covered with green 
paper as a distinctive mark, which was capable of being 
reloaded on the average three or four times, but the removal 
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of the cap and replacing it is a troublesome process, and few 
sportsmen adopt it. At present four qualities are made in 
Kngland, viz.: (1) Green gas-tight ; (2) blue, not warranted ; 
(3) brown, also not warranted, but serviceable for common 
work; and (4) buff, warranted gas-tight, and strong enough 
for any powder The green and buff can be reloaded several 
times, but the blue and brown will seldom stand that test. 
They are made of the following numbers, viz., Nos. 4, 8, 10, 
12, 14, 16, 20, and 24, to be used when made of paper with 
the corresponding gauges of barrel. They are made of various 
lengths, those from 12 downwards being 23in., 2fin., 34in. 
long to suit the charges likely to be required. Their price 
from 12 downwards is about 2 guineas per 1000 for the green, 
lJ. 17s. blue, and Il. 10s. brown, the buff being somewhat 
higher in price than the blue. In their internal diameters 
they are usually about -U10in. larger than the bores of the 
corresponding numbers. Since the introduction of hammer- 
Jess guns the entire retention within the case of the gas 
developed by the combustion of the powder has become very 
important. The superior kind of cases, as I have before 
remarked, are warranted gas-tight by their several makers, 
solutions of indiarubber or varnish being used for that 
purpose; but with heavy charges an escape will occasionally 
occur, and notably with quick-burning powders, such as 
the Schultze powder or that of the EK. C. Since the manu- 
facture of Mr. C. Lancaster’s case, described at page 140, has 
been abandoned none of those in the market could be relied 
on as perfectly gas tight, until Mr. Joyce, the well-known 
cartridge maker, of London, brought out in the present year a 
case of the ordinary make, but slightly reduced in size at the 
base, and then this part covered with a capsule of brass. It 
is the invention of a Mr. Bailey, and on trial I have found it 
to be perfectly efficient, the capsule retaining all the gas 
without leading to a missfire. The make of this case will be 
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readily understood by examining the annexed woodcut, in 
which Fig. 1 shows the external appearance, and Fig. 2 the 
section. This case cannot, of course, be recapped and reloaded. 
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Fia. 2. 
BAILEY’s GAS-TIGHT CASES. 


Another plan for preventing the gas reaching the lock is 
carried out in the gun itself and not in the cartridge case. 
It was doscribed by me in the Field of April 1, 1882, as 
follows : 


To understand the nature of this patent, it is necessary to explain 
that a small quantity of gaseous vapour escapes backward around 
the cap, and especially so when Schultze powder is used, from its 
greater initial pressure on explosion. When this takes place, the 
base of the cartridge being driven back against the face of the 
action, causing a gas-tight bearing between them, any escape must 
pass through the striker hole, having no other means of exit. The 
result is, that in a short time the lock mechanism becomes rusty 
and likely to get out of order. 

The essence of this patent consists in establishing a communi- 
cation between the recess in which the cap is placed and the outer 
air, allowing the fumes to pass off without entering the striker hole. 

For a long time this question has sorely vexed gunmakers; a 
number of methods have been tried to prevent locks rusting, but 
have fallen short of perfect success. The plan adopted by Messrs. 
Scott is exceedingly ingenious and simple, as will be seen by the 
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illustration. Circular grooves are sunk into the face of the breech 
action, the inner edge of the groove being coincident with the out- 
side of the caps; the gas fume is received into these grooves, and 
carried by one or more conduits into the outer air. 

The inventor showed us a double hammerless gun on which the 
patented improvement had been applied to the right barrel only. 
An equal number of cartridges were fired from each barrel, lasting 
over several days. It was found, on examination, that the lock of 
the right barrel was perfectly bright and without the least sign of 
rust deposit, while the left lock had become rusty. 





Gas CHECK FOR HAMMERLESS GUNS. 
(W. & C. Scott & Son’s Patent.) 

We have not as yet tried this simple and most ingenious plan, 
and can only therefore give a theoretical opimion on it, which is, 
that it bears out Messrs. Scott’s statement that in practice it has 
proved itself to be efficacious. We do not usually attach much 
importance to the experiments made by inventors in support of 
their crotchets ; but our knowledge of the firm in question leads us 
in this case to believe that the locks produced by them (one of 
which is quite rusty, while the other is perfectly bright) are the 
result of an equal number of rounds (200) fired from each barrel, 
one striker being provided with their recess, and the other in the 
ordinary condition. 

Since that time I have experimented with this plan, and 
find that it succeeds practically, though not absolutely, in 


keeping out gas from the locks. 


SECTION II. 
Brass Cass. 
Within the last few years brass cases, which are largely 
used in America, have found some support in this country, 
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but they have never been generally adopted here. During 
the present year (1882) Messrs. Kynoch, of Witton, near 
Birmingham, have improved on their manufacture in every 
respect, and I believe that their new case will be found far 
superior to any at present made of paper. This case, called 
Kynoch’s ‘‘ Perfect,’ is of the same weight as the paper 
case of the same gauge, can be easily made to retain its 
load by a machine sold for that purpose, can be re-loaded 
several times with facility, and costs the same as the green 
case. There is consequently no drawback to its use in 
guns constructed for the paper case; but, as far as my 
experience goes, there is no advantage in using it in such 
guns, except in wet weather, when the brass does not suffer 
like paper. When so used the brass case must be of the 
same outside dimensions as the paper case, in order to fit the 
chamber, but the metal being only seven thousandths of an 
inch thick, while the paper is thirty thousandths, or there- 
abouts, the inside diameter, instead of being *735 inch, as in 
the paper case,is*777 inch; so that it requiresa wad ‘042 inch 
larger than that used in the paper case; and, as the latter 
is expressly adapted to the usual bore (which is generally 
13 gauge in those nominally of 12 gauge), the enlarged wad 
does not suit so well, and certainly, according to my expe- 
rience, slightly reduces the penetration of the gun. 

To make these cases of any real service the chamber of 
the 12-bore gun must be reduced by twice the difference 
between °007 and -030—viz., -046 inch, and a No. 14 Kynoch 
case used; and when this is done a great improvement in 
pattern and penetration is effected. The cause of this 
improvement apparently is that the cone between the 
chamber and the barrel is done away with, a very slight 
shoulder being left, only, -005in. deep, nearly corresponding 
with the thickness of the brass used for the case. No 
cone is required, and the only departure from a true 
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cylinder is the slight “‘ opening behind ”’ in the breech of the 
barrel, which is necessary to give good shooting. I have 
always been of opinion that the deformed pellets, which are 
always found to bear a considerable proportion to the spherical 
ones reaching the target, are caused by the pressure which the 
outside pellets receive in passing from the cartridge case 
through the cone; and the truth of my theory is confirmed by 
the fact that they are almost totally absent when these brass 
cases are used in a gun constructed for them, while they 
abound as much as ever when the No. 12 “ Perfect” case is 
used ina 12-bore gun. Attempts have been repeatedly made 





Fig. 1.—D1aGRAM SHOWING FOULING AT SHOULDER OF CHAMBER. 


in former years to cut the shoulder square, so as to fit the case 
wher not turned down, and recently by one of the correspon- 
dents of the Field in 1881, who employed Messrs. Tolley to 
chamber a gun in that manner; but on trial it failed alto- 
gether, as the plan always has done, and for a very simple 
reason, viz., that the fouling, as shown at Fig 1 a a, collects 
under the shoulder, and is not squeezed forwards on each dis- 
charge as is the case when the shoulder is bevelled off, the 
result being that the case protrudes into the barrel as shown at 
b. The brass case, on the contrary, not being turned down, 
but simply crimped, pushes forward the fouling with its sharp 
edge as it is driven home, and no such protrusion takes, place; 
and on this account I prefer the crimper of Mr. Greener, 
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or the machine of the National Arms Company to the 
swedge advocated by “One who has Fired.” As a conse- 
quence of this clearing out the fouling, the shot travels 
smoothly forward without deformity, and there are scarcely 
half a dozen misshapen pellets in a charge of l}oz. I have 
myself lately seen 298 pellets out of 306 (which number con- 
stitutes the above charge) put on a 40in. plate with a very full 
choke, which shows that the usual amount of deformity did 
not take place, for such a result could not be obtained with a 
paper case, in which at least twenty or thirty pellets always 
fail to reach the plate. 

From my own experiments and those mentioned above I 
am quite satisfied of the superiority of the pattern in point of 
numbers and regularity effected by the “ Perfect” case as 
compared with the paper; and in point of penctration the 
force-gauge tells the same tale, the increase being about three 
or four per cent., as shown by ‘‘ One who has Fired,” in the 
following experiments, or, according to Mr. Greener’s experi- 
ments, more than twelve per cent. The only drawback that I 
know is that the loaded cases are more easily damaged, the 
edges of the brass being liable to injury from pressure; but, 
even if bent inwards, they are easily put right between the 
finger and thumb. Still I should advise the use of a cartridge 
belt instead of a pouch; and when placed in one of these 
they are quite safe. 

As now manufactured, they are somewhat weak in the base, 
which sometimes gives way to the blow of the striker, and 
either from that cause or from some defect in the cap, a miss- 
fire occurs more frequently than in paper cases. Messrs. 
Kynoch have had their attention drawn to this defect, and 
have promised to remedy it in future, which promise, as they 
have a rival in their production in the National Arms Company, 
is likely to be carried out. 

The series of experiments published by “One who has 
Fired ” in the Field of July 1, 1882, was the first to bring to 
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the notice of the public the improvement effected by the 
“ Perfect ”? cases, both with black and Schultze powder, when 
used in guns specially bored for them, that is to say, with No. 
12 cases in a 10-bore gun, the No. 14 in a 12-bore, the No. 20 
in a 16-bore, and the No. 24 in a 20-bore. Since that time 
his report has been more than confirmed by others, as well as 
by myself, and I shall therefore re-publish the whole series, 
and compare them with the best records of 1879, in the three 
classes, their figures of merit being calculated in the same way. 

IT may remark that all “ the shells were loaded with a thin 
brown, glazed, grease-proof wad, a pink edge, a thick felt and 
a, white card over the powder, and a thin white card over the 
shot;’’ but I regret that the exact diameter of the wads used 
was not ascertained, either in decimal parts of an inch or in 
the recognised gauges. 


+ 


(1) 10-BORE GUN, weight 7Ib. 1loz.; chambered for 12 “ Perfect” shells ; 
length, 3lin.; load, 3drs. T. S.No. 4, and 1ioz. No. 6 hard shot. 


RiegHr. LEFT. 
i ® © =F Bog o mt 
=e E £ s Observations. =a] & s 2 Observations. 
ge | & |* 2 gh) A Pe 
65 | 2°43 | 239 Very good indeed. ( Too thick in mid- 
37 1216 | 210 45 | 211 | 237 |) ale, 
31 | 2°10 | 196 : : ( Very even; grand 
54 [2-23 | 231 BP et 2801 | shot: 
56 | 2°29 | 231 63 | 2°16 | 245 Wonderfully even. 
33 | 2°00 | 213 Good. ; ( Grand shot; every 
53 | 2°42 | 206 | Even. AG) 2 28: |. 208 (pellet single. 
53 | 2°34 | 221 53 | 2-14 | 246 Evenand excellent 
46 |2°13 | 207 42 12°10 |} 234 | Very good. 


. (Very good; a| 50 11°94 | 240 | Slightly patchy. 
Bo aoa: | 2ee splendid shot. 41 |1:93 | 233 | Very good. 








52 | 2°16 | 229 Very even. 64 | 2°21 | 225 

Thin, but a bcauti- 57 | 2°10 | 231 Very good. 
45 | 2°11 | 187 fulpattern; held | 50 | 2°36 | 215 

to left. 58 | 2°36 | 238 Very good. 

40 | 2°35 | 199 
48 {2°23 | 216 | Average. 52 |2°16 | 233 | Average. 
65 | 2°43 | 244 Highest. 64 | 2°36 | 250 | Highest. 
31 | 2:00 | 187 Lowest. 41 11:93 | 204 | Lowest. 


Figure of merit—439. Figure of merit—449. 
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SAME GUN; load, 42grs. Schultze, and 1ioz. No. 6 hard shot. 





LEFT. 

















RIGHT. 
a 6 |a& Bs] o |g 
= 3 fe 3 2 Observations. =, 2 R iE £ Observations. 
Be Pe tall alla: 
‘ (Could not be ; | (Very good, but 
2298 a0? (better. i (little high. 
47 |2°40 | 257 ai ; (Very good, but 
43 |212 | 295 7 : 84 (2°06 | 257 |) veld to left. 
48 {2°15 | 286 53 | 2°55 | 268 Grand. 
58 | 2°45 | 246 Not so even. 32 | 2°81 | 244 Very good. 
50 | 2°40 | 225 68 | 2°50 | 254 | Ditto ditto. 
50 | 2°30 | 256 59 | 2°56 | 259 A beauty. 
40 |2°17 | 251 Held low. 55 | 2°64 | 259 Splendid. 
45 | 2°44 | 259 50 | 2°40 | 260 
: ( Held consider- 50 | 2°78 | 255 Little high. 
39:80) 28817” ably 40 lett. 50 [2°52 | 269 | 
43 | 2°49 | 253 55 | 2°55 | 254 | Very good. 
55 (2:45 | 262 56 | 2°61 | 240 | 
45 |2°56 | 275 Beautiful pattern. 
46 |2°37 | 249 | Average. 50 | 2°55 | 255 | Average. 
58 12°98 | 275 Highest. 68 | 2°81 | 269 Highest. 
35 |1°86 | 225 Lowest. 32 | 2°06 | 240 Lowest. 


Figure of merit—486. Figure of merit—-510. 


As no J0-bore gun was tested either in the 1878 or 1879 
trials, the only reliable comparison that can be made is 
with Mr. Greener’s two 10-bores of 1875, which made the 


following scores :— 
Penetration of pad, 


Pattern. multiplied by 6. 
GREENER, W. W.—10- 268 276 ........... 234 210 
gauge; 9)b. 100z.; 197 270 ... ...... 216 198 
3lin.laminatedsteel; 163 263 ............ 186 192 
li}oz. chilled shot; 232 142 ... ..... 210 72 
4dr. Pigoun No. 4 237 185 ... ..... 186 132 
powder. 247 236 . ..eeee 168 186 Figure 
Nae, Vane of merit. 
Averages... 222-1 182°5 .. = =404°6 
GREENER, W.W.—10- 175 114. ........... 168 174 
gauge ; Q9]lb. 90z.; 252 189 ............ 180 1382 
32in. Damascus ; 253 202. ............ 210 150 
1lgoz. chilled shot; 251 173 ............ 204 138 
4dr. Pigoun No. 4 255 197. ............ 204 144 
powder. 245 255 ............ 210 198 Figure 
re enw of merit. 


Averages... 213°4 176 . 889°4 


CARTRIDGE CASES FOR SHOT GUNS. 273 


(2) 12-BORE GUN, weight 7lb. 90z.; chambered for 14 ‘“‘ Perfect’’ shell; 
length, 30in. ; load, 3drs. T. S. No. 4, and 1ioz. No. 6 hard shot. 


eer ee ee el A 





42 | 2°62 
32 | 2°19 
50 | 2°38 
48 | 2°29 
34 | 1°88 
45 | 2°51 
ol | 2°35 
48 | 2°50 
56 | 2°32 
52 | 2°50 
48 | 2°50 
40 | 2°50 
a4 | 2°32 


ee 


46 | 2°37 


56 | 2°62 


32 | 1°88 


Figure of 
“AME GUN; load, 42grs. Schultze, and 11o0z. of No. 6 hard shou. 


Force. 


i 
} 


oo 
©o 
bo KH BO £9 69 BD BD BD | 


Qo Pore own 
OoaIhkaR WAS 


242 
141 
219 
236 
216 
195 
235 
215 
236 
230 


217 


—— 


242 


141 


Average. 
Highest. 


Lowest. 
merit—454. 





48 | 2°57) 235 | Average. 


69 | 3°45! 272 | Highest. 


32 | 1:°98| 164 | Lowest. 
Figure of merit—492. 


40 


H 





2°09 
2°33 
2°50 
2°50 
2°14 
2°60 
2°19 


2°36 
2°60 


2°09 





240 

206 

219 | Wonderfully even. 
216 

225 

214 

224 | Slightly patchy. 
203 


wee 


221 Average. 


Sneed 


240 | Highest. 


203 | Lowest. 


Figure of merit—457. 


Force. 





2°17 
2°37 
2°26 
2°65 
2°76 
2°40 
2°97 
3°13 
2°37 
2°48 
2°07 
2°44 


2:07 





LEFT. 





a 

Ss e 
oz Observations. 
EX 


256 
218 
245 
248 
238 
196 | Patchy, held to left. 
227 


238 | Average. 


Sneed 


259 | Highest. 


196 | Lowest. 


Figure of merit—489. 
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(3) 16-BORE GUN, weight, 6lb.; chambered for 20 ‘“‘ Perfect’ shells ; length, 
30in.; load, 2¢drs. T. S. No. 4, and loz. No. 6 hard shot. 








RIGHT. LErr 

; ; See aie si met, Apo eNO 
A > ony = (3) © ; £ 
= $ e £ § Observations. = a| &# |3 Observations. 
Sa nae ae one Ra ae 

38 | 1°84 | 204 | 32 | 2°03 | 207 

48 [1:96 | 194 48 | 2°19 | 192 

33 | 2°12 | 204 44 }1°93 | 191 

38 | 2°13 | 200 35 | 2°03 | 191 

47 |2°51 | 196 20 | 2°40 | 192 

37 | 2°16 | 205 39 | 2°08 | 210 

35 |2-00 | 181 34 | 2°06 | 184 

39 | 2°05 | 208 40 | 2°12 | 189 

26 |1°69 | 181 57 | 2°19 | 204 

35 | 2°09 | 191 47 | 2:07 | 206 

59 | 2°25 | 178 49 | 2°08 | 213 

46 | 2°28 | 203 34 |1°71 | 196 

48 | 2°15 | 196 

corer od eerie! —7 _—_——e@ eee eee 
e 41 | 2°09 | 195 | Average. 40 | 2°07 | 198 | Average. 

EeAT, CPR ate Me penta, Wane ae 

59 | 2°51 | 208 | Highest. | 57 | 2°40 | 213 | Highest. 

26 | 1°69 | 178 | Lowest. ; 20 | 171 | 184 | Lowest. 

Figure of merit—404. Figure of merit—405. 


SAME GUN ; weight, 6lb.; load, 374grs. Schultze, and loz. No. 6 hard shot. 








RIGHT. LEFT. 

fds|l ¢ [a€ 5 os |g 
= 3 FR = Observations. = 4 H £ 2 Observations. 
ge| Fe se | & Fe | 

36 | 2°25 | 219 50 | 2°54 | 202 

31 | 2°13 | 166 17 | 2°65 | 158 

35 | 2°34 | 204 45 | 2°67 | 214 

29 | 2°28 | 205 31 | 2°03 | 207 

16 | 2°50 | 196 34 | 2°41 | 208 

38 {2°18 | 202 23 | 2°30 | 193 

50 | 2°02 | 204 29 | 2:00 | 186 

20 | 2:00 | 176 49 |} 2°20 | 197 

30 | 2°20 | 181 30 | 2°17 | 201 

42 | 2°24 | 199 44 |2°18 | 179 4 

22 |2°14 | 159 | Wild. 51 | 2°33 | 226 

33 | 2°52 | 193 31 | 1°94 | 192 

35 | 2°23 | 210 

32 | 2°23 | 193 | Average. 36 | 2:29 | 197 | Average. 

50 | 2:52 | 219 | Highest. 51 | 2°67 | 226 | Highest. 

16 | 2°00 | 159 {| Lowest. 17 |1°94 | 158 | Lowest. 


Figure of merit—-416. Figure of merit—426, 
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(4) 20-BORE GUN, weight, 5lb. 60z.; chambered for 24 ‘‘ Perfect ” shells; 
length, 284in. ; load, 2idrs. T. S. No. 4, and loz. No. 6 hard shot. 








Force. 


2°09 
1.86 
2°10 
1:96 
2°00 
1°77 
1°94 
1:97 
1°89 
1°96 
1°87 
175 
1°96 


1°93 
2°10 


1°75 





RIGHT. LEFT. 
— fi A etn ie 
+ $ Observations. = : £ £2 Observations. 
act gh| eRe 
196 36 | 1°83] 170 
188 ; Held to left very 
ie 21 | 1-81} 208 { ee 
189 12 | 1-92| 183 | Ditto, ditto. 
207 38 | 1°76] 186 
187 49 | 1°90} 174 
193 42 | 1:95 | 204 
186 32 | 1°69] 189 
192 : Thin, but a killing 
21 | 1-67] 160 } ne 
182 50 | 1°74) 209 | ™ left and high 
183 19 } 2:00) 155 
185 34 | 2°00! 167 
19 | 1°84] 213 
189 | Average. 31 | 1°84] 185 | Average 
207 | Highest. 50 | 2°00} 213 | Highest. 
182 | Lowest. 12 | 1°67; 155 | Lowest. 


Figure of merit—382. 
SAME GUN ; load, 3lgrs, Schultze, and loz. No. 6 shot. 


Figure of merit—369. 














Ri@GatT. 

= 3g |oF Ag 

= % $ = Observations. = mH 

Bee [Ra 5 
28 | 1:96] 162 36 
27 | 1°67| 176 34 
38 | 1°89] 194 23 
51 | 1°96] 188 41 
32 | 1°91} 187 40 
43 | 2°02] 204 28 
33 | 2°03} 183 35 
27 | 2:11) 187 22 
45 | 1°84] 205 29 
26 | 2:00{ 199 37 
20 | 1:80| 182 | Held low. 36 
43 | 1°98] 184 37 
88 | 1°71] 179 
35 | 1:91] 187 | Average. 33 
51 | 2°11] 205 | Highest. 41 
20 | 1°67| 162 | Lowest. 22 

Figure of merit—378. 


r 9, 





2°11 


1-68 


LEFT. 


200 


—— tee 


170 


Observations. 


Patchy. 


Patchy. 


Average. 
Highest. 
Lowest. 


Figure of merit—382. 
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On comparing these records with those of the 1875, 1878, 
and 1879 trials, it will be seen that, except in pattern, no great 
improvement was shown as effected by the Kynoch shells, and 
we all know that since those dates gunmakers have greatly 
improved in this respect. ‘‘One who has Fired”’ was, how- 
ever, 80 enthusiastic in his admiration of the regularity of the 
spread and uniformity in numbers of the pattern, that I could 
not but believe there wasa great improvement effected in 
reality, though not easily to be demonstrated without an 
inspection. Nevertheless, it was not till his opinions were 
supported by the series of trials made by Mr. Greener and 
Mr. Jones, and also by minor ones under my own observation, 
that I was thoroughly convinced. 

With regard to the comparison of the 10-bores with those 
shot in 1875, it will be seen that in both those shot in 1875 
140z. of shot was used instead of ljoz. in the Kynoch trial, 
and yet the average pattern of the latter (25 shots against 24) 
was 224°50 against 217°2. I may mention that the 1875 guns 
were full choked. Here, then, we find a 10-bore gun of 7Ib. 
lloz. shot with ldr. less powder and dr. (100 pellets) less 
shot, beating two guns averaging 91b. 940z.—certainly a most 
extraordinary performance. In one instance 275 pellets out of 
306 were put into the 30in. circle, being proportionally 
equal to the 298 in a 40in. square recorded hereafter, with 
a beautifully regular pattern. 

In reference to the 12-bore Kynoch gun, the comparison 
is simple enough with the best 12-bore of 1879 computed in 
the same way, both being shot with black powder, and the 
only difference being in the weights, the 1879 gun being 
6lb. 140z. against the Kynoch gun of 7b. 9oz. 


Pattern. Force. Figure of Merit. 
1879 best 12-bore ...... 209°60 ......... 288°72 ww... 448°32 
Kynoch gun............... 219°00 236°50 oo. .eeees 455°50 


It will be observed that this Kynoch gun in one instance 
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put 272 pellets in the 30in. circle, being within three pellets 
of the 10-bore Kynoch gun. 

Now let us compare the 16-bore Kynoch with the best of 
the 16-bores in 1879, which used loz. of shot. As the winner 
only used joz., that gun is not suitable for comparison. 


Pattern. Force. Figure of Merit. 
1879 best 16-bore ...... 189°96 ......... 22640 oo. .ec eee 416°36 
Kynoch gun............... 196°50 a... 208°00.......... 404°50 


In this case the result is in favour of the 1879 gun, but still 
the pattern of the Kynoch is higher by 6°54, and its figure of 
merit beats the average figure of the 16-bores of 1879 by 
404°50 as compared with 378°52. 

Lastly, in examining the 20-bore recently shot with the best 
of those shot at the 1879 trial, we find the result is slightly in 
favour of the Kynoch gun as regards pattern, but the reverse 
as regurds force : 


Pattern. Force. Figure of merit. 
1879 best 20-bore ...... 183°80......... 4: 388°70 
Kynoch 20-bore ......... 187°00 ......... 188°50 375°50 


Nevertheless if we again compare it with the average of 
the twelve guns of 1879, which was average pattern 147-09, 
average penetration 210°97 = figure of merit 358-06, the 
superiority of the Kynoch is manifested. The superiority in 
pattern is very decided, whilst the difference in penetration 1s 
comparatively small, and is probably due to the use of a 
swedge instead of a crimper, the former, according to my 
judgment, giving more work for the powder to expand it than 
the latter. 

In the whole of the above trials with the Kynoch cases, the 
guns used were bored by Mr. Ford, so that it is possible that 
the inferiority in the results obtained as compared with those 
recorded in the trial with the guns made by Mr. Greener and 
Mr. Jones, may be due to this cause. 

In the Field of the same date (July 1, 1882), Mr. Greener 
reports a trial between the paper case in one of Dr. Carver’s 
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guns, and the “ Perfect”? case in a pigeon gun expressly 
made for it, in which the force from the use of the latter is 
largely increased. Here, however, comparison is not so 
feasible as would appear upon the surface, for although the 
charge of powder and shot was the same with both guns, and 
both are nominally 12-bores, they are not of the same calibre, 
a gun bored for No. 12 “Perfect” cases is actually of 
10-gauge, as is fully demonstrated in the section on the 
conversion of chambers to take the brass case, page 286. 
With this explanation, to prevent any mistake, I append Mr. 
Greener’s letter : 


S1r,—I beg to hand you record of shooting of a 12-kore pigeon 
gun, bored for Kynoch’s “ Perfect”’ cases, shot at St. Mary’s Works. 
The penetration was taken by the Field force-gauge, in the presence 
of Mr. Jones. For comparison we tried one of Dr. Carver’s guns, 
bored for the 3in. paper case, and annex the result. The charge 
used in both trials was 4drs. black powder and ljoz. No. 6 shot, 
270 to the ounce. 


‘‘PrrFect’’? Case—40yds. PaPER CasE—40yds. 

Index. 10in. Force. Pattern. | Index. 10in. Force. Pattern. 
192... 73 ... 2°63 ... 270 147. ... 59 ... 2°49 1... 253 
174... 64 ... 271 =... 285 113.—i«w«saa 4B, 28K 4 
213... 80 ... 266 ... 304 119) ww. 5A. 221 282 
192... 73 ... 2°63 ... 294 175... 68 ... 2°57) ... 270 
170... 65 ... 261 ... 278 128... 54 ... 2°37 ... 232 
167... 61 ... 2°73 =... 263 67... 32 ... 2°07 =... 197 

Total ... 15°97 1694 Total ... 14°08 1428 
Average... 2°66 282°33 Average .. 2°34 238 
Figure of merit—548°33. Figure of merit—472. 
‘* PerFect’”’ Case—4d5yds. PaPER CasE—4o5yds. 

Index. 10in. Force. Pattern. Index. 10in. Force. Pattern. 
154... 69 ... 2°23... 252 92... 46... 2°00... 194 
128... 538... 2°42 ... 241 94 ... 47... 2°00... 201 
100... 46 ... 2°17 =... 238 68... 48 ... 1°79 ... 198 

Total ... 6°82 731 Total ... 5°79 586 
Average... 2°27 243° 66 Average... 1°93 195°33 
Figure of merit—-470°66. Figure of merit—388°33. 


We are continuing our experiments with larger shot and other 
guns, and shall be pleased to give the results next week, by your 
kind permission. W. W. GREENER. 

Birmingham, June 28, 1882. 
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Here it appears that the “ Perfect’’ case beat the paper case in 
force by 2°66 to 2°34, and in pattern by 282 to 238; but, as already 
intimated, it was 10-bore against 12-bore, with equal charges. 

In the following week another trial by Mr. Greener was 
recorded, which I also insert in full; but here again the gun 
alluded to by Mr. Greener as a 12-bore is one bored for 
No. 12 “ Perfect’ cases, and consequently is of 10-gauge. 
It, cannot, therefore, be put into strict comparison with the 
12-bores of 1879, as it would have been excluded from that com- 
petition, not only from its bore, but also by its weight, as the 
guns were limited to 741b., whereas this gun was subsequently 
(Aug. 26) stated by Mr. Greener to be over 8lb. in weight. 


S1r,—Referring to last week’s letter, I wish to call attention to 
the record I gave with 1{oz., being so much better than the best at 
the 1879 trial, both as to penetration and pattern; but the gun 
used being bored for ljoz. does better with that charge, as will be 
seen by comparing the last two weeks’ trials. We get 52 more 
pattern with the extra joz. of shot, although there are only 35 
pellets in the joz.; the penetration with I{oz. is also considerably 
hetter in proportion to the l4oz. We have fired at different times 
upwards of 80 shots with this gun, and-do not find any wild shots, 
the average being 280. 

The shooting of the 14 case proved very uniform, as recorded 
below, and I may say that the records of all the brass cases are 
considerably more uniform than the paper, when the guns are 
bored especially for them. Being anxious to try the above 12-bore 
yun with large shot, I found the machine would not register it at 
4) yards, so went back to 45 yards, and got an average pattern of 
209 with lioz. No. 5 (220 to the ounce); with the paper case at 40 
vards it was only 187. The force with brass case at 45 yards was 
2:97; with paper case at 40 yards it was 2°93; the charge of powder 
was 4drs. black, and the gun we shot the paper cases from was Dr. 
Carver’s, the same as used with No. 6 shot previously recorded. 
The record with brass cases with Nos. 4 and 3 shot was still more 
surprising ; the average force with No. 4 shot, 45 yards, was 3°89, 
and with No. 3, 45 yards, 4°62. 

I think the 12-bore gun will be found to be the best for all-round 
shooting, and may say that it beats any 10-bore with the paper case, 
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bored on the old system, that I have seen. The 14-bore was shot 
under very adverse circumstances on the 11th inst., as it poured 
with rain all the time, and we have obtained previously better 
patterns with the same gun. I beg to call attention to the fact 
that the 14-bore gives better penetration than the 12 National case 
with $dr. less powder; and I may add that these cartridges were 
crimped throughout with our crimper, as advertised in the Freld, 
and not the one recommended by “One who has Fired,” for we 
have found the last-mentioned one, which compresses the metal 
into itself (whereas ours simply binds it in), hardens the metal, 
and it is liable to split when fired, and, in my opinion, it is far from 
being any improvement, but simply ruins the cases. 


Birmingham, July 12, 1882. W. W. GREENER. 
14-Bore “‘ Perfect,” 34drs. black powder, 140z. No. 6 shot. 
On 10in Force Total. On 10in. Force Total 
Plate. : Pattern. | Plate. "Pattern. 
Do. “spinners 251. -.ecakcoy, 211 63... 2°65 ... 225 
ot “gecsteuns ZOD: Barisan 205 53... «6255.21 
re A | nee 217 — —- ~—— 
39> Seeueis 2°20 scxeresous 204 52... 245 ... 214 Average. 
AG? ices BAB cotuapesics 216 — —— —— 
DO. Nadosyves BOO Gesevasut 223 63... 2°65 ... 227 Highest. 
56... BOD isetidags 209 39... 2°20 ... 204 Lowest. 
OL. -tiecaber i i ree 227 Figure of merit—459. 


In this trial (which was a 12-bore gun chambered for the 
No. 14 “ Perfect”? case) the force recorded is 2°40, being 
somewhat higher than the highest 12-bore of 1879, which was 
that of Mr. Jeffries, viz., 2°38. 

Again, in a trial of black powder against Schultze and K.C. 
powder, made at my request by Mr. Jones, and recorded in 
the Field of July 29th, 1882, the average force with a No. 14 
“‘ Perfect ’’ case in a 12-bore gun, shot with 3drs. powder and 
ljoz. chilled shot, was 2°34, and with 3}drs. 2°41; but this 
will be better given at length in considering the relative value 
of the three powders at present in the market, viz., black, 
Schultze, and E. C. In the same number of the F%eld 
another trial is recorded by Mr. Greener as follows :— 

Sir,—In continuance of our last we give below record of a 


20-bore gun, bored for the “ Perfect” cases, and find the pattern 
wonderfully regular—nothing approaching a wild shot in the 
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whole series—penetration being 2°25 against the 20-bore recorded 

by “ One who has Fired,” July 1, with same charge, 2°07. We also 

give the record of another 14-bore, shot on a fine day (as we said, 

July 15, the trial of the 14-bore was shot during a wet and stormy 

day); it will be seen the pattern is very much better, penetration 

not quite so good. W. W. GREENER. 
Birmingham, July 26. 


“‘Prerrecr’’ Case, 20-bore, 23drs. ‘‘Prerrecr,”’ 14-bore, 3}drs. black 


black powder, and loz. No. 6. powder, and loz. No. 6 shot. 
On 10in. FE Total On 10in. F Total 
Plate. On Ces Pattern. Plate. OnOe Pattern. 

52... 2°27... 209 45... 2°29 .., 228 

35... 2°21 ... 192 57... 2°28 =... 285 

37... 2°27 ... 193 66... 2°58 ... 245 

41... 2:32 ... 188 64 ... 2°47 ... 239 

50 ... 2°32 ... 190 ; 48 .., 2°40 ... 226 

51... 2°24 1... 191 s 87 .. 2°72 .... 228 

48 ... 2°25 ... 192 » WO oe" SBR. 44 “239 

47... 2°40 ... 193 42 .., 2°38 ... 219 

44... 221 ... 193 / 62 ... 2°50 ... 285 

33... 2:27 ... 184 63... 2°40 ... 2389 

46... 215 ... 199 43... 2°32 .., 225 

45... 2716 ... 198 49... 2°39 1... 225 

44... 2°25 ... 194 Average. o4 ... 2°43 ... 231 Average. 

52... 2°40 ... 209 Highest. 66... 2°53... 245 Highest. 

33... 2°15 ... 184 Lowest. 42... 2°28 .. 219 Lowest. 

Figure of Merit—419. Figure of Merit—474. 


The former of these was of course a 16-bore gun with a 
No. 20 “ Perfect’’ case, and the latter a 12-bore with a 
No. 14 “ Perfect” case. On comparing the results with those 
recerded by ‘One who has Fired,” we find that the figure 
of merit has improved in the 16-bore from 405 to 419, and in 
the 12-bore from 455 to 474, whilst the force in the latter 
has reached the high average of 2°43. 

Mr. Greener’s next letter related to the trial of the above- 
mentioned pigeon gun with two kinds of brass cases, and was 
as follows: 

Sir,—Agreeably to your suggestion, I now beg to hand you a 
record of this week’s shooting, carried out the same as 1879 trial, 
with 130z. shot, except that we have only used the left barrel of the 


same gun as was used last week. The whole of the shots are given 
just as they were taken, fifteen with Kynoch’s cases, and fourteen 
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with National Arms cases. The National has a much larger cap 
than the Kynoch. I may here say the force gauge made by Mr. 
Jones worked exceedingly well throughout, and reflects great credit 
on the maker. I beg to say this gun, the record of which 1s given 
below, was built for a pigeon gun, and bored for lioz. of shot; I 
hope, however, to give next week a record of one bored for 1}oz. 
Birmingham, July 5, 1882. W. W. GREENER. 


Cartridge 12, National; 3}drs. 5grs. Cartridge 12, Kynoch; 34drs. 5grs. 
black, lgoz. No. 6, Field Trial size. black, lgoz. No. 6, Field Trial size. 


On 10in. a Total On 10in. Force Total 
plate. ; Pattern. plate. ‘Pattern. 
81 2°55 243 42 2°88 243 
40 2°25 239 54 2°62 245 
55 2°40 245 65 2°53 235 
45 2°28 238 69 2°66 251 
61 2°50 229 60 2°55 238 
46 2°34 222 73 2°49 236 
42 2°33 232 30 2°00 155 
45 2°31 213 52 2°46 236 
47 2°19 182 42 2°21 221 
75 2°64 240 63 2°69 239 
79 2°72 244 43 2°16 163 
62 2°48 233 55 2°36 213 
50 2°30 230 72 2°69 244 
47 2°31 235 57 2°54 207 
52 2°59 244 
55°35 2°40 230 Average. 55°26 2°49 224 Average. 
81 2°72 245 Highest. 73 2°88 251 Highest. 
40 2°19 182 Lowest. 30 2°00 155 Lowest. 
Figure of merit—470. Figure of merit—473. 


Comparing the above results with those obtained by ‘ One 
who has Fired,’’ it will be seen that both the National Arms 
and the Kynoch cases in Mr. Greener’s gun have a consider- 
able advantage, using similar charges of shot, although the 
gun was specially bored for ljoz. of shot. It will be seen that 
the charge of powder was also reduced, which will acgount for 
the “force”? coming down from 2°66 to 2°40 with the National 
and 2:49 with the Kynoch; but with the latter one shot (the 
first, 2°88) exceeded the highest of the previous score by °15. 

After carefully investigating the experiments made by 
“One who has Fired,” Mr. Greener, and Mr. Jones, and 
verifying them myself, I was satisfied that they had by no 
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means overstated the advantages of the “ Perfect’’ case. 
According to my judgment, it is destined to effect almost as 
great an improvement as choke-boring, and in some respects 
even more; because it not only brings up twenty or thirty 
more pellets to the target aimed at, whether living or dead, 
but all those reaching it do so with nearly equal force, there 
bemg none of those weak ones which barely penetrate the 
paper pad when that is used, or strike the plate of the 
force-gauge in successive batches; the later ones producing 
little or no effect on it as compared with the first flight, and 
having a corresponding degree of weakness in penetrating the 
body of living game. 

The above remarks were published by me in the Field of 
Sept. 9th, 1882, in anticipation of the present work, and led 
to the following interesting letter from the correspondent of 
the field signing himself “ T.,’? drawing attention to the 
necessity of, in future, distinguishing cartridge cases by their 
internal diameters. His reasons are very cogent, but I fear, 
at present, we must content ourselves with things as they are, 
leaving the change to be made, if ever, to the day when paper 
cases are things of the past. 


Sir,—The introduction of cartridge-cases or “ shells”’ made of 
thin brass, instead of thick paper, is leading to a great deal of 
confusion with regard to the nomenclature of guns that are bored 
to suit them. Trials said to have been carried out with 12-bores 
have in reality been made with guns of much larger calibre, and 
consequently the published results are misleading; and, although 
you have endeavoured to remove misapprehension by brief 
explanatory remarks, persons will perpetually be misled if the 
misrepresentation is allowed to continue; for while the evil is 
suffered to exist the misrepresentation is constantly being reiterated 
and the effect strengthened, whereas the words of caution or cor- 
rection are soon lost sight of, and by many persons are never seen. 
Cannot something be done to stop the evil before it is too late? 

It may seem absurdly needless to lay down the obvious principle 
that guns of the same bore are similar in calibre, or internal 
diameter, no matter how much they may differ in thickness of 
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metal or external dimensions. And one might suppose it equally 
unnecessary to state that the bore of the cartridge-case is likewise 
dependent on its calibre, irrespective of the thickness of the 
material from which it is made. Nevertheless, it is owing 
to a departure from this elementary principle that the confusion 
now arises. 

So long as muzzle-loaders alone were in vogue, there could de 
no misapprehension on this point, because the 12-bore gun would 
take a spherical bullet of twelve to the pound, a 16-bore would 
take a loz. ball, and so on; and it would be useless to attempt to 
load a 12-bore gun with a bullet two sizes larger than the bore. 
When, by the introduction of breechloaders, loose powder and shot 
went out of fashion, the actual bore of the gun was supplemented 
by a breech-chamber made sufficiently large to admit of the full- 
sized charge and its envelope; in other words, the width of the 
chamber was equal to the width of the bore plus twice the thick- 
ness of the paper. Guns made by different makers might vary a 
little in their calibre, and also in the size of the chamber, and the 
paper used in the manufacture of the cartridges might differ a 
little in thickness; but, practically, in most cases, a 12-bore gun 
still represented a gun which would take a bullet of twelve to the 
pound, and such bullets could be, and occasionally are, substituted 
for small shot in 12-bore cylinder guns. 

Now, however, come the ‘ Perfect’’ cartridges made of metal 
that 1s only about a quarter as thick as the paper of the cartridges 
hitherto in use. Of course, with guns of equal bore, the chamber 
for thin brass cases need not be made so wide as was necessary to 
admit those of thick paper; and consequently the chamber of the 
new 12-bore will be smaller than that of the old, the calibre of the 
gun remaining the same size, The owner of a favourite 12-bore, 
hitherto used with paper “shells,” may have the big chamber 
“bushed,” and reduced to the size requisite for the “ Perfect” 
cartridges of thin brass; the bore remains unchanged, and bullets 
of twelve to the pound may be used with it as heretofore. Is this 
gun now to be called a 14-bore r 

Such appears to be the position to which we are drifting, unless 
a stop be made in time; and it is with the hope that you will use 
your influence to put an effective check on the practice now 
creeping in that I am induced to write this letter. 

You have already pointed out that the so-called 12-bore 
“‘Perfect”’ cartridges are actually 10-bores. Guns specially bored 
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to suit these so-called 12-bore cartridges are much heavier than 
ordinary 12-bores, and are large enough in calibre to take a bullet 
of ten to the pound. The process of development which has led 
up to this state of things is as follows :—In the first place, thin 
metal cases of enlarged calibre are called 12-bore, because they fit 
into chambers made for 12-bore paper cases ; secondly, new guns 
are made of larger calibre, as being better adapted for the new 
cartridges ; and thirdly, the new guns, despite their larger calibre, 
are dubbed “12-bores,” because the cartridges are so numbered, 
So the real bore is ignored, and the name is transferred to the 
external dimensions of the cartridge. 

No doubt it may be said that these so-called 12-bore cartridges 
can be used instead of the ordinary paper cases in existing 12-bore 
guns. That is perfectly true; but they can equally well be used 
that way, whether they are called 12-bores or 10-bores; and it is 
better that they should bear their proper name. The possessors of 
12-bore guns built for paper cases will be put to no inconvenience 
so long as they continue to use paper cases; and if they want to 
trv brass instead of paper, without going to the expense of altering 
their guns, they can readily see that, as the calibre of the cartridge 
is greatly enlarged, the bore will be 10 instead of 12. In 
course of time (should paper cases die out) even this little 
inconvenience will cease. On the other hand, if all those persons 
who buy new guns, or alter their old ones, have to order so-called 
14-bore cases to fit their 12-bore guns, the evil will become 
permanent, and an anomalous condition of things will be 
established, by which it will be made to appear that the chamber 
of the gun is smaller than the bore, instead of the reverse. 

It is even possible that the putting of No. 12 on 10-bore 
cartridges may lead to accidents; for if any one happened 
inadvertently to put into the chamber of his old-fashioned 12-bore 
one of these cartridges loaded with a 10-bore bullet, the 
consequences of pulling the trigger might be rather unpleasant. 

Be this as it may, however, it seems to me that we ought to call 
things by their right names; and cartridges should be numbered 
by their actual bore, and not by their outward dimensions. Some 
little inconvenience must always arise during a transition period ; 
but when men have bon? fide 12-bore guns properly constructed 
for the new cartridges, they should not be compelled to call them 
14-bores, in order that other persons may use 10-bore cartridges 
in a makeshift sort of way and delusively consider them 12-bore. 

fie 
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I have already stated my opinion of the superiority of the 
brass over the paper cases in every respect but security from 
missfires, which, being a mere matter of detail, they will no 
doubt soon be improved. 

The National Arms Company, of Birmingham, who have 
for many years made a strong brass case, have lately produced 
a light one which, like Kynoch’s, is of the same weight as the 
paper case. I have only tried a few of them, but as far 
as I have done so they have promised well. There is no joint 
at the base, as in Kynoch’s case, and the cap anvil is of the 
ordinary description, so that “reloading” is much more 
difficult, as the exploded case must be driven out by a pointed 
tool, which soon enlarges the opening too much. The price is 
48s. per 1000. 


SECTION III. 
CoNVERSION OF GuN CHAMBERS TO TAKE THE Brass CASES. 


The sportsman having determined to use the brass cases, the 
next question to be decided is whether to have new barrels 
chambered to fit them, or to have the old barrels bushed 
and the chambers rebored, or to attempt to alter the old 
boring. One of the most common defects of modern guns 
is that the chambers do not fit the cases used with them. 
Unfortunately, cartridge-case makers do not all use the same 
gauges, the No. 12 case varying from ‘791 inch in Kynoch’s 
‘Perfect’ to *797 inch in the old brass cases of the Bir- 
mingham N.A. Company, and ‘793 in their new light ones. 
Eley’s size varies from ‘788 to *796, and Joyce’s from ‘792 to 
°796 inch. Now, the chamber ought not to be more than 
°002, or at the most °003 inch, larger than the case, so that it 
is impossible for any one chamber to suit all the above sizes. 
Hither it 1s too tight, and the cases stick, or it is too loose and 
they burst. It so happens, however, that a No. 14 Kynoch’s 
‘Perfect’ case suits a 12-bore gun nearly exactly, and if a 
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new gun is to be made it is easy enough to bore the chamber 
small enough to fit it, viz., °760 inch instead of -795 to ‘798 
for the No. 12 case. 

To show the difference between a 12-bore case in a gun 
chambered for paper, and a No. 14 case in a 12-bore gun 
made on purpose for it, I append diagrams of the two of the 
exact sizes. It will be seen at once that in the former case 


YUM UM A Od. 


pos aS 


OUTIL: 








Mlldedl einai 


SS 


OO i ravcccvvvvdki 
Wh 


THLE 


MMU 


alll 


MMe RT 


WHH00. 


bet 


™ 


o.e°: . 4 
e. 
° 


Ll 
ee 
2 


easy 


© me We | 
‘ 


a 

j Hie cores 
ce Rete 

Wis 


LL 


a 


a7 


a 
‘Pa. a. ’ 
open ates 


Bi 
< 
N 
& 
SI 
N 
SS 
N 
SI 
N 
S& 
N 
S 
NS 
N 


2 re renee eer? ana nerere a co 


WES AKAN 
a = 


SSSR 
N2 12 CASE 


Fia. 2. 


; 


a 


i 
iY 


Sees 


SS 
Sau 


4 


SESSA 


10 ye : 

sty 
Yi 

wth 


y) 
Zz 





(Fig. 2) the internal diameter is °777 inch or ‘002 inch more 
than a 10-bore; while in the latter (Fig. 3) 1t 1s °744, or only 
-015 inch more than the 12-bore, and just the proper size to 
give good results. The same plan applies to the smaller 
bores. The No. 20 case will do for the 16-bore gun, and the 
No. 24 case for the 20-bore gun; but, to make this still 
clearer, I append a diagram of the several sizes, giving their 
diameters inside and outside their mouths and outside their 
bases, not including the rim, together with the several gauges 
for which they are best adapted. (See Fig. 4.) 
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If, therefore, a sportsman wants his gun altered, he must 
either have a pair of new barrels at a cost of 51. or 61. 
(average Birmingham price), or 101. to 15/. (London prices) ; 
or he must have the old ones fiddled with, on the plan adopted 


20 bore 
615 
~-"“G88-- 





16 bore 
"662 
C79 





14 bore. 
693 

--!770----- 
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72 bore. 
72 
758 





Fia. 4.—Sizrs oF Kynocn’s “ Perrect’’ CAasES AS MEASURED BY THE AUTHOR. 
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by Mr. Ford, for “One Who Has Fired,” and others who have 
trusted him, but which, I confess, I do not like; or he must have 
the chambers bushed with steel and rebored—which was first 
done by an amateur mechanic with great success, in the gun 


ti ethich T chell nreeentie elnd- e- meline the «-treardine rw 
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pattern mentioned. This was at my suggestion on a plan 
proposed to me by Mr. Jones, of Birmingham, who has 
since then himself carried it out in a most satisfactory manner. 
The plan adopted is as follows: He first turned his cutter 
exactly of the size of the ‘‘ Perfect’? No. 14 case, but with 
a guide fitting the bore of the barrel. He then turned 
another a quarter of an inch longer, and with a similar 
guide, but with a diameter for half an inch of °*822, so as 
to cut out to the depth of the rim of the case, from which 
it tapered to about *790 inch. Both of these were then con- 
verted into cutters in the usual way. With the larger one he 
enlarged the original chambers, cutting out down to the end 
of the cone. He then tapped the enlarged portion with a 
very fine thread, when the barrels were ready for fitting in 
the bush, for which he used a piece of steel tubing about an 
eighth of an inch thick. Putting this on the lathe, he turned 
down the part beyond the enlarged half-inch to fit the conical 
part of the altered chamber, and with his screw tool cut the 
corresponding thread on the enlargement, having previously 
turned it to the proper size. He then screwed it in till the 
end came well up to the shoulder left at the end of the cone, 
after which he put in his smaller cutter and finished out the 
chainber ; but, as is generally the case witha first experi- 
ment, he did not get exactly the size he wanted, the chamber 
being left -002 inch too large, though this does not seem 
to affect the shooting or to injure the cases. Finally, he had 
to cut out the space for the extractor, and his task was com- 
pleted. 


SECTION IV. 
REBORING. 


The question whether the above process by bushing the 
chambers is safe or not having been raised in the Meld by 
“One Who Has Fired” and by Mr. Greener, I inserted the 

U 
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following remarks on this important subject in that journal, 
proving its safety, in my opinion, beyond dispute : 


Mr. Greener having given an opinion in the Field of the 16th 
inst., that the advisability of bushing the chamber for the purpose 
of altering a gun to take the “ Perfect” case is doubtful, we 
have gone into the question with some care, out of deference to 
his admittedly high authority. After drawing attention to his 
statement at page 455 of “The Gun and its Development ”’—that 

¢ the weakest part of a gun barrel is at the 
bottom of the chamber—Mr. Greener, in his 
letter of the above date adds: ‘‘ When the 
chamber is deepened to remove the cone 
previous to bushing, it is obvious that the 
taper barrel must be further weakened at that, 
its weakest point, while the bush itself does 
not materially strengthen the barrel, if at 
all.” 

On referring to that page, we find he also 
gives the result of an experiment, in which he 
“made a longitudinal incision in a barrel 
extending half the length of the cartridge 
chamber, and a transverse slit severing one- 
third of the circumference, the two incisions 
forming a T on one side of the cartridge 
chamber.” Asa result, he says: “ With ordinary 
charges these slits were not appreciably opened, 
but with 50grs. Schultze and ljoz. of shot the 
longitudinal slit widened ‘08in., the transverse 
‘045in. 

Now, in the bushing process, it 1s true that 
the end of the cone, where it merges in the 
bore, at a (see engraving), is cut out about 
‘010 inch on each side; but the weakest part 
(namely, at b) is scarcely touched at all. On 
the right side of the accompanying section we 

SJ have had the chamber drawn as it was before 
the bushing; while on the left it is shown with the bush inserted, 
as indicated by a full black colour. Now, on comparing the two, it 
will be seen that the part a in the bushed chamber is not so weak 
as the part b was before bushing, while the part b is strengthened 
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considerably by the insertion of the steel cylinder, acting like the 
steel lining of a “big gun.” This will perhaps be rendered more 
intelligible if the exact measurements are given, which we will 
therefore do.” 

The diameter of the chamber at b varies in 12-bore guns from 
‘810in. to ‘798in.; and the external diameter of the No. 14 
“Perfect” case is °758. Consequently, it is only necessary, on the 
first enlargement of the chamber, to allow space at b for a thickness 
of bushing sufficiently strong to prevent the metal of the bush 
breaking at that part when the final boring-out for the cartridge is 
done. This may be put at ‘0l5in., or calculating both sides, 
‘030in., making the diameter at that part °758 + -080 + ‘003in. 
== ‘79lin., which is -007in. less than the smallest chamber men- 
tioned above. Practically, however, in order to make a clean cut, 
it should be taken out to about ‘800in., which will remove only 
‘002 in a small chamber (-798in.), and in a large one (‘810in.) 
would remove nothing whatever, and would even require a bush of 
extra thickness in order to fill up the old chamber. 

The more we examine into this bushing process, as carried out 
by Mr. Jones, the more we are satisfied that it not only does not 
weaken the gun to which it is applied, but actually strengthens its 
weakest part. Mr. Greener has shown, by the experiment above 
referred to, that the barrel is stronger longitudinally than trans- 
versely in the proportion of 9 to 1 (45 to ‘05) ; so that, even if in 
the former direction the barrel is weakened (which we have shown 
that it is not), its reduction in strength would be more than 
counterbalanced by the increase in that respect afforded to the 
weakest point, viz., the widest part of the chamber cone at b. In 
addition to Mr. Jones’s barrels, we have also received, for our 
report, a pair bushed by Messrs. Bland and Sons in a similar 
manner. We have pleasure in stating that the work is done to 
our entire satisfaction. 

Mr. Jeffries has also sent us for examination a gun which he has 
bushed with removable cylinders, so that either paper or brass 
cases may be used, the former without and the latter with the 
cylinders inserted. But even with his plan a new extractor must 
be added as he has done, and this must be exchanged for the old 
one before the sportsman can resort to the paper cases. In our 
opinion, this plan is very inferior to that adopted by Mr. Jones. 


With regard to Mr. Ford’s reboring, I am quite satisfied 


that it is of a highly dangerous nature, the barrels being 
U2 
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enlarged at half an inch bacah the cone from ° 719in. 1 to *746in. 
diameter; that is to say, about twice the thickness of the 
brass case on each side, and at their weakest part. It must 
be remembered that while the bore remains almost, though 
not quite a true cylinder from the end of the chamber cone, 
for at least a foot the outside of the barrels tapers rapidly, 
and consequently the metal becomes, pari passu, reduced in 
thickness. Now, I am quite of opinion that if the cone was 
only lengthened from jin. to one inch no great risk would 
be run, because the amount of tapering in that length is not 
very great. But when I find, as I have done, on measuring 
Mr. Ford’s altered barrels, that he runs his taper for several 
inches into the barrels, and in so doing cuts away ‘013in at, 
half an inch from the cone, and ‘006in. at two inches from that 
point, I am compelled to think that the process is not only 
contrary to the Gun Proof Act, but of a highly dangerous 
character. In this opinion I am supported by several gun- 
makers of high authority, among those whom I have con- 
sulted, and not one has supported Mr. Ford in the slightest 
possible degree. JI shall therefore dismiss his plan from 
my own mind altogether, leaving for my readers’ consideration 
the choice between new barrels and rebushing. 

But while the question is thus settled in my judgment, it is 
fair to Mr. Ford to state that the correspondent signing 
himself ‘One Who Has Fired,” in the field, vpholds his plan 
of reboring, both in point of safety and efficiency, and that he 
is a gentleman of great experience and knowledge of guns. 
Moreover, several gentlemen for whom Mr. Ford has rebored 
guns have written to that paper in terms of high approbation. 
My readers must therefore judge for themselves in this dis- 
puted point. 


CHAPTER X. 
EXPLOSIVES USED IN SHOT GUNS. 


SECTION I. 
GENERAL REMARKS. 


. Until the invention of the detonating gun only one kind of 
explosive was used in shot guns and rifles, viz., black powder, 
and that of nearly exactly the same composition as is used in 
the present day. In the 1878 Field gun trial Mr. Pigou, of 
the firm of Pigou, Wilks, and Laurence, produced a canister 
of their powder made in 1790, which I tried in public, and 
found it equal in strength to any at present in use, 
though too fine for breechloaders, but still showing that no 
great improvement had been made in the manufacture during 
the last century. When the detonator was invented the ignition 
by flint and steel was of course abandoned, and then a second 
explosive was required, which was, and still is, chiefly 
composed of fulminate of mercury, as I shall presently 
describe. These two explosives satisfied the wants of sports- 
men until about twenty years ago, when several attempts were 
made to substitute a comparatively smokeless compound for 
the black powder, which produces a considerable amount of 
smoke, obscuring for some seconds after ignition the view 
of the object shot. That first used was gun cotton, but this 
was ultimately rejected as unsafe, and also weak in its driving 
force. About fifteen years ago, however, wood powder, made 
under the patent of a German military officer (Capt. Schultze), 
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was introduced ; and, with certain improvements on his process 
made by a company under the title of the Schultze Powder 
Company, is now extensively used. Gun felt, a modification 
of gun cotton, has also been tried without success; and in 
America a modification of the Schultze powder, made by a 
Mr. Dittmar, is generally adopted. Lastly, in the present 
year the Explosives Company, who had previously chiefly 
manufactured guncotton and dynamite for mining and mili- 
tary purposes, have brought out a new gunpowder, which is 
a modification of gun cotton, and named by them HE. C. powder, 
and which promises to be a formidable rival both of the black 
and Schultze powders. The above may be said to comprise 
the list of explosives at present used by sportsmen in this 
country. 


SECTION II. 
Biack GUNPOWDER. 


This explosive, whether made in England, America, France, 
Belgium, or in any other country of Europe, is invariably com- 
posed of the same three materials, viz., nitre, charcoal, and 
sulphur, but the proportion of the three varies slightly, as will 
be seen from the following table, published by Capt. Jervis- 
White Jervis, to which I have added the powders of America 
and Switzerland :— 


Nitre. Charcoal. Sulphur. 
England ............... 75°00... eee 15°00)... 10°00 
France .............2:006 GOOO> “gers cece 12°50) eccasvss 12°50 
Austria ...........000. 19°00 | -sgesaass 15°00... 10°00 
Prussia .........-..00 TOOO scciiesens 13°50 owe 11°50 
Russia ..............00e. i Say 6 a ee TS'99: seasex 12°63 
SPiN: si iecxdiinsscence TOT oes eee 10°78. cssseasis 12°75 
Sweden .............05 76°00... 19°30) acca 9°00 
America, U.S........... 75°00 ......... 12°50... 12°50 
Switzerland ............ 76°00 oo... 14:00... 10:00 


The English powder mills (including those at Waltham Abbey, 
belonging to the Government) have long been celebrated for 
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their powder, and, though they are now hard pressed by sume 
of the foreign makers, they still retain the preeminence, those 
of Curtis and Harvey, Pigou Wilks and Laurence, and John 
Hall and Sons, being the chief. 

The explosive force exerted by gunpowder is due to the 
rapid decomposition of the saltpetre by the charcoal, the 
oxygen of the former combining with the carbon of the latter 
and developing a comparatively enormous volume of carbonic 
acid gas, at the same time setting free the nitrogen previously 
held in combination with it in the nitre. The sulphur merely 
sets fire to the other ingredients, and causes their more rapid 
decomposition, at the same time increasing the expansion of 
the gases by raising their temperature, though it also, by its 
combustion, adds slightly to the amount of gas. The dis- 
agreeable smell, smoke, and black fouling are all chiefly due 
to the sulphur, aided in the black colour by the unburnt 
carbon; and for this reason the modern substitutes for black 
powder, which have no sulphur in them, are almost entirely 
free from smoke. 

Black gunpowders explode at temperatures between 500° 
and 600° Fahrenheit, in which respect they beat their rivals, 
which are decomposed at about 370°. In igniting, the work 
is accomplished by the heated gas so rapidly as to be almost 
instantaneous, setting fire to each grain in succession, and 
the degree of rapidity is greatly influenced by the size of 
the grains, so that the powder maker can at will produce 
either a rapidly igniting powder (fine grain) or a slower one 
(coarse grain), the degree of slowness being in proportion to 
the coarseness of the grain. Thus, when the powder is 
ground when wet, made into a cake and dried, it does not 
explode at all, but burns on the surface in flashes, which 
consume successive layers. If, however, the cake is broken 
up into fragments the whole explodes on contact with fire, 
the rapidity depending on the size of the fragments; and if 
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these are in the form of fine powder the ignition will be 
extremely quick. 

For our present purpose, namely, its use in shot guns, 
gunpowder is prepared as follows: The nitre is first carefully 
cleansed, when it is melted into cakes, which are then 
broken up and ground into a fine powder and sifted. The 
charcoal is prepared either from the wood of the alder, willow, 
or dogwood by burning it in iron retorts, and when cool 
grinding it to a fine powder. Lastly, the sulphur is refined 
by distillation, and then also finely ground. The three 
materials in their proper proportions are next thoroughly 
mixed in a drum with a central revolving shaft, to which 
numerous “flyers” are attached, the result being what 1s 
called “a charge.” This is carried to the “incorporating 
mill,” where it is still further ground with a small quantity of 
water, the resulting pulp being pressed into a hard cake and 
dried. When thoroughly brittle, the cake is broken up and 
the fragments sifted into the various granulated sizes, which 
are finally glazed by friction, with or without blacklead, when 
the powder of each size is put into canisters and is ready for 
use. In this operation a good deal of fine dust is left, which 
18 again ground up with water into cake, and treated as before. 
For muzzleloaders a very fine powder was used (either No. 2 
or 3), but since the introduction of the breechloader sports- 
men chiefly use No. 4 or No. 6 in their shot guns. That for 
punt guns and rifles will be described under their respective 
heads. According to my experience, since the use of hard 
shot has been general, No. 4 suits it the best in all respects 
when the attempt is made to get good patterns as well as a high 
velocity ; but for soft shot I prefer No. 6, in which the initial 
force developed is not so great and the shot is nut so much 
deformed as by No. 4. Various makers have their pet fancies, 
such as Pigou and Wilks’s “ Alhance,” Curtis and Harvey’s 
‘‘ Basket ” powder, &c.; but I have never discovered any great 
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difference between them, and in the great powder trial of 
1878, conducted by me, little or no difference was found to 
exist between the powders of the three competitors, viz., 
Curtis and Harvey, Pigon Wilks and Laurence, and John 
Hall and Sons. 


SECTION III. 
Detonating PowpER or FuLMINATE. 


Next in order regarding the priority of invention comes 
detonating powder, which is used instead of flint and steel for 
igniting the powder, whether black, Schultze, or otherwise. In 
the early days of this invention it was used in several forms : 
tubes, caps, and discs, charged with fulminate, were each in 
turn tried, and also several kinds of fulminate, some igniting 
by detonation, and others by friction. At present, with the 
single exception of punt gun ignition, the cap is universally 
employed, and friction has been entirely superseded by 
detonation. The only question now is the degree of sensitive- 
ness which shall be employed—a matter of some considerable 
importance, for, if too sensitive, the cap explodes with the 
slightest touch, to the great danger of bystanders; and if not 
sensitive enough it requires a blow which is not always easily 
given, on account of the nature of the lock. Asan example 
1 may cite certain hammerless guns in which the cocking is 
so managed that a weak mainspring is necessitated, as, for 
instauce, in the top lever Gibbs and Pitt action. For muzzle- 
loaders the kind of copper has also to be considered, for if the 
metal is brittle the copper flies into pieces and endangers the 
eyes of the shooter himself. Even in breechloaders the metal 
must be good, or there will be an escape of gas by the side of 
the striker, which in hammerless guns lead to a fouling of the 
locks. 

‘The composition used for charging caps varies with 
different makers, but in all cases fulminate of mercury and 
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chlorate of potass are used, sometimes with the addition of 
ground glass, while in others sulphide of antimony is 
substituted for this last ingredient. In any case the 
composition is mixed in a damp condition, and while in this 
state a small portion is dropped into the cap, dried, and 
varnished to protect it from the damp. When the fulminate 
is applied on the rim of a copper disc, as in rim cartridges, 
the quantity necessary for ignition is largely in excess, because 
it must be charged all round the rim in quantity sufficient to 
explode at any given point; and for this reason the cap is 
greatly to be preferred. As the manufacture of the detonating 
compound is attended with considerable danger, no amateur 
should attempt it; and it is therefore needless to describe it 
more minutely than I have now done. 


SECTION IV. 
Woop PownpeEr. 


The wood powder used in this country is almost exclu- 
sively that manufactured by the Schultze Powder Company, at 
Lyndhurst, Hants. About 1846, a German chemist, Herr 
Schoénbein, discovered the explosive properties of cotton after 
having been steeped in nitric acid; and carrying out the same 
idea, wood was substituted for cotton by another German 
(Capt. E. Schultze, an artillery officer in the Prussian service), 
the resulting material, after being washed and treated in 
the same way as the cotton, being a powdery resembling 
sawdust. This was tried by sportsmen in England, and 
found to be free from smoke, and also to give less recoil than 
black powder, but it never established its claim to support. 
After a time, a company was formed in England, with 
Colonel Gompertz as its promoter, and works in Hampshire, 
to carry out the Schultze patent; and their powder was an 
improvement on the original in point of form, being composed 
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of comparatively regular granules, instead of the fibrous ones 
which resulted from the first process. The improvements in 
its manufacture at Ringwood were regular and gradual, but 
as generally happens, the chemist in charge of the works (Mr. 
Griffiths), though well skilled in his own department, had no 
knowledge of the sportsman’s requirements, and neither he 
nor Colonel Gompertz was fully able to examine the powder, 
when made, from a sportsman’s point of view. As a conse- 
quence, it was not at first of the proper degree of ‘‘ quick- 
ness,” being either too slow or too rapid in its combustion. 
But about the year 1878, its quality had so improved, and its 
shooting powers quoad game were so lauded by Colonel 
Whyte and other correspondents of the Field, that I determined 
to institute a competitive trial of it in comparison with the black 
powder manufactured by the three leading firms—each of the 
black competitors to produce a choke and also a cylinder gun, 
aud the Schultze Company, in order to have an equal chance, 
to produce three guns of each kind—every gun to be tried 
with each of the four powders. The trial came off at 
Wimbledon in May, 1878, the result being that, taking pene- 
tration to form the figure of merit, with deductions for 
variation in pattern and in recoil, the Schultze powder was 
beaten both in the guns made for the black powder, and in 
those specially made for itself. But the defeat was entirely due 
to the variation in pattern, which I have, since that time, shown 
to be due to the mode of loading up to that time adopted, and 
which I soon afterwards discovered to be altogether wrong. 
The invariable practice was to compress the powder in the car- 
tridge case with considerable force, as it was found that, with- 
out this compression, the explosive power was very slight. Now, 
the compression being carried out by the hand, it was of the 
nature of “rule of thumb,” and varied greatly ; so that, as the 
explosive force of the powder depended on the degree of 
compression, it could not be relied on for regularity, and the 
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result was a great variation of pattern. Soon after the trial, 
however, I set to work, and by a long series of experiments, 
conducted by the aid of a simple powder gauge, which I con- 
structed for the purpose, I ascertained and demonstrated in 
the columns of the Field, that the force of the powder 
does not depend on the amount of compression, but on 
the degree of expansion in the wad over the powder 
caused by it. I found that by using a larger wad without 
using more force than was necessary to seat it—that is to say, 
without any compression of the powder itself—the required 
explosive force was generated, and that as a constant quantity, 
and not a variable one. At first I used a thin wad about 
15-thousandths of an inch larger than the No. 12 case, but ulti- 
mately I found that an ordinary 114 pink-edged wad was the 
best for the purpose—this size and kind appearing not only to 
give a high initial pressure on ignition, but also preventing the 
gas from escaping by its side. Using this wad over the 
powder, followed by an ordinary felt wad, and a thin card wad 
over the shot, I found that I could get as regular patterns 
with the Schultze powder as with black powder, and with 
higher penetration, and this fact I at once announced in the 
columns of the Meld; and it is now generally admitted that 
compression 1s worse than useless, and that a tight wad is the 
sine qua non to produce strong and regular shooting with the 
Schultze, while it is also useful, but not comparatively to the 
same extent, with black powder. It is not necessary in this 
place to dilate on this subject, which in the spring of 1878 
was a somewhat vexed one, in the columns of the Field. 
Suffice it for my present purpose to remark that I proved in 
1878, and general subsequent experience has supported me, 
that almost, if not quite, as regular a pattern may be produced 
with Schultze powder as with black. In comparing the two 
powders it is therefore not fair now to import into the discus- 
sion the irregularities shown in the 1878 trial; and, as before, we 
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may compare the performances of the six guns shot in each 
class under the conditions of the 1875 trial—that is to say, 
omitting all deductions from the combined pattern and pene- 
tration. This was done in the report of the 1878 trial as 
follows: 


MEAN AVERAGE FIGURE OF CHOKE-BORES IN 1878, CALCULATED ACCORDING 
TO THE CONDITIONS OF 1875 TRIAL. 


Penetration. Pattern. 


Merit. 

Guns shot with Schultze Powder .. ..... 159°08_... .. 188°25__...... 347°33 
Guns shot with Black Powder......... .. 14000... .. 19253)... )=—-332°53 
Superiority of Schultze Powder over Black ..... .......... 14°80 


MEAN AVERAGE FIGURE OF CYLINDERS IN 1878, CALCULATED ACCORDING 
TO THE CONDITIONS OF 1875 TRIAL. : 


Penetration. Pattern. 
Guns shot with Schultze Powder .... .. 1389°33 . . 122°88_....., 262°21 
Guns shot with Black Powder......... .. 138597 .... 121°88  ..... 2957°80 
Superiority of Schultze Powder over Black.... ..... ... 4°41 


This table shows that in both classes the average penetra- 
tion of the Schultze powder was considerably higher than 
that of the black powder, though the patterns were somewhat 
lower; and it is now generally admitted that, not only is the 
penetration as then demonstrated, but the pattern is equally 
good, and by some people (e.g., “‘One Who Has Fired ’’) con- 
sidered superior to that of black powder. 

The sample of Schultze powder used in the 1878 trial was 
a very good one, and the company would have done well to 
keep to it; but at the advice of a very “ knowing” gunmaker 
Mr. Griffiths was induced to make his batch for 1879 consider- 
ably more “ quick” in ignition, with the most unfortunate result 
that several accidents to actions and barrels occurred, but 
whether post hoc or propter hoc is of course doubtful. My own 
impression is that the latter was the cause, and this impression 1s 
rendered stronger by the fact that, since returning to the 1878 
strength, no such accidents have been recorded. There seems, 
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however, under some conditions, to be an unusually strong 
explosive power generated, which is described as “ detona- 
tion” by the authorities. This action I confess I do not 
understand, but it is explained in a very interesting letter by 
the gentleman signing himself “T.,” to whom I have already 
alluded in reference to the force-gauge at page 73. 


THE DETONATION OF GUNPOWDERS AND OTHER EXPLOSIVES. 


The question recently asked in the Field as to the meaning of 
the word ‘‘detonation”’ is one of some interest, as bearing on a 
presumably dangerous quality supposed to be inherent in Schultze 
powder, and other explosives of the same class, but not to belong 
to black gunpowder. 

It is to little purpose looking to derivation and dictionaries for 
information on the present meaning of the word. Old Ainsworth 
tells us that detonare means “to thunder mightily;” and 
Chambers’s Encyclopedia, which goes more into detail than 
ordinary dictionaries, says that “ Detonation is the phenomenon 
of combustion with explosive rapidity, accompanied by sound and 
light; thus, the firmg of gunpowder, guncotton, and fulminating 
powders, as in a percussion cap, is detonation.” So, according to 
this, detonation and explosion are one and the same thing. But, 
whatever may have been the case formerly, this will no longer 
suffice to explain all that is now intended to be conveyed by the 
use of the word, as a special signification has been given to 
“detonation” of late years, arising from the discovery that a 
degree of violence analogous to that of fulminating mercury may 
be developed in other explosive substances; and in this special 
sense detonation may be said to mean instantaneous combustion, as 
opposed to the gradual combustion ordinarily exhibited in the firing 
of a charge of gunpowder. . 

Fulminating mercury may be said always to detonate, as it is 
suddenly explosive whether ignited by a blow, a flame, or a wire 
heated by an electric battery—although its violence will vary 
according to the resistance offered to the escape of its gas. Black 
gunpowder is gradually explosive; and the larger and more dense 
the grains, the slower is the rate of decomposition under ordinary 
circumstances, while it is capable of detonation under extraordinary 
circumstances. In guncotton still greater diversity of action is 
shown, as it will smoulder, or burn very slowly, if the yarn be 
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merely ignited by a spark, and will inflame or burn rapidly if a 
light be applied to it. If confined in a gun and fired, it will 
explode, the rapidity of the explosion varying with the mechanical 
disposition of the fibres. And, finally, whether wet or dry, whether 
in the open air or otherwise, the guncotton may be detonated by 
means of a charge of fulminating mercury, and the result will be 
an almost instantaneous combustion of any number of pieces that 
may be near together. Professor Abel, the head of the Laboratory 
Department at Woolwich, found, in the course of his experiments, 
that if a succession of disks or cakes of compressed guncotton be 
ranged in a line, the detonation of the first will explode them all 
—the detonation from the one being communicated throughout 
the whole line (as ascertained by Capt. Noble’s chronoscope) at 
the rate of about 20,000 feet, or nearly four miles, in a second, 
and consequently with about eighteen times the velocity of 
sound. 

Heat alone does not suffice to cause this rapid explosion. The 
influence imparted is rather in the nature of a blow; and the 
rapidity of the blow considerably affects the result, in like manner 
as gunpowder lying on a hard surface may be detonated with 
greater certainty by a sharp blow from a small hammer than by a 
weightier but slower blow from a heavy one, or as a barrel of gun- 
powder may be exploded by a rifle bullet, and simply knocked to 
pieces by a cannon ball. 

The fact that the violence of one explosive might be greatly 
increased by an initiative blow imparted by another, was first dis- 
covered by M. Alfred Nobel, of Hamburg—whose name must not 
be confused with that of Capt. Noble, the inventor of the chrono- 
scope, and the coadjutor with Professor Abel in some very exhaus- 
tive gunpowder experiments. For a time it was supposed that nitro- 
glycerine, to which M. Nobel had applied detonation by means of 
gunpowder, was the only substance thus affected; but Mr. E, O. 
Brown, an assistant chemist in the Woolwich Laboratory, proved 
that similar results could be produced with guncotton; and 
Professor Abel has since carried out extensive experiments with 
this and other explosives, particulars of which he has published 
in the “ Philosophical Transactions’ of the Royal Society. The 
subject has likewise been investigated by MM. Roux and Sarrau, 
of the Dépot Central des Poudres at Paris, who state in a paper 
given in the “Comptes Rendus” of the Académie des Sciences, 
that most explosive substances will exhibit two kinds of explosion, 
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according to the initiative they receive. They will detonate 
(explosion of the first order) under the influence of fulminating 
powder or some other violent explosive, or will deflagrate (explosion 
of the second order) as in the rapid combustion caused by the 
ordinary firing of gunpowder. Taking the explosive energy of 
black gunpowder, fired in the usual way, as representing unity, 
they found the same powder exhibit a force of 4°34 when detonated 
—or more than four times its previous strength. The following 
figures show the results of their experiments with regard to the 
more important explosives, gunpowder fired in the ordinary way 
being taken as the standard of comparison, and represented by the 


figure 1: 
Explosive Force. 


Second Order. First Order. 
Gunpowder .............ce cee eee eee cee cee eee TOO? ities hun cuah ies 4°34 
Guncotton oo... cece cece cee cee cee eeeues BOO!” ceshovacs elie Os 6°46 
Nitro-glycerine ............... cc cece eee eee WSO 55s aetunen ations 10°18 
Mercuric fulminate............... 0... 0... See gt ecaoennigiads 9°28 


Here it will be seen that the proportionate rate of increase is 
greater with black gunpowder than with either of the other explo- 
sives; but MM. Roux and Sarrau detonated the powder by means 
of nitro-glycerine. These gentlemen say : 

Gunpowder, whether in grains or in dust, cannot be detonated by fulminate 
of mercury, but by employing nitro-glycerine as an auxiliary detonator, excited 
by the fulminate, an explosion of the first order is obtained, very different from 


the simple explosion which appears to be produced in all the conditions under 
which this substance has hitherto been utilised. 


This appears to be at variance with the conclusions of Professor 
Abel, one of whose experiments with black powder was as follows: 
He had some iron cylinders, 4in. long, an inch in bore, and one- 
seventh of an inch thick, sunk into the ground and firmly rammed 
down in the soil, leaving only the open mouth exposed to the air, 
and these were filled with loose fine-grained gunpowder. One was 
fired by a fuse primed with meal powder, and another by a similar 
fuse primed with fulminate—the wire in each case being heated by 
an electric battery. In the first case the powder exploded with a 
dull report, discharging its force upwards without disturbing the 
soil around the tube; but in the second, where fulminate gave a 
sudden blow to the powder, the cylinder, although open like the 
other, was shattered to pieces, a large hole was made in the ground, 
and the soil scattered about for a long distance. Here, then, was 
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an enormous increase in force, although we have no figures to com- 
pare with those given above. Probably the seeming contradiction 
between the French and English authorities arises merely from a 
difference of opinion as to what constitutes a detonation; for 
MM. Roux and Sarrau state that, under certain conditions, impos- 
sible to fix with certainty, even fulminating mercury only gives an 
explosion of the second order. 

It is questionable whether any distinct line can be drawn between 
detonation and explosion ; and therefore, in making use of the 
word “detonation,” I do so in its conventional sense rather than 
as having a strictly determinate meaning. The difference in the 
nature of the explosion seems to be mainly a difference of time; and 
this varies with varying circumstances. Some explosive substances 
disengage their gases more rapidly than others ; but with each the 
effect produced depends upon the degree of resistance which the 
gases encounter as they are evolved. Fulminating mercury is 
rapidly explosive—so much so, that without a certain amount of 
resistance it will not even ignite black gunpowder. If a thin train 
of fulminate be laid in a line, and covered, except at one end, with 
cunpowder, the fulminate, on being touched at the exposed end by 
a hot wire, will explode throughout its whole length without 
igniting the powder, which is merely scattered about, and may be 
set fire to afterwards if collected together. Again, if a little heap 
of fulminate be laid on a thin sheet of metal and fired by a hot wire 
just touching the surface of the heap, it will explode without 
injuring the metal; but if the position of wire and fulminate be 
reversed (the heap lying on the wire instead of under it), the gas 
evolved cannot escape with the same facility, and the explosion will 
be so violent as to indent the metal deeply.* And when inclosed 
in an envelope, the force of its explosion increases with the strength 
of the envelope, from paper to wood, and from weak to strong 
metal, because the gases accumulate until they acquire just suffi- 
cient power to burst their bonds. The potential energy of the sub- 
stance is the same, but development of force ceases when resistance 
ends. Even ignition in the open air does not show the lowest 
development of force; for if the explosive be fired in a rarefied 





* Of course such experiments could not be carried out without great danger 
unless the wire were heated by connection with an electric battery ; but I have 
not used the expression “ fired by electricity,” as it is apt to give rise to the 
supposition that the electricity is employed to effect a quick explosion, instead 
of being used merely to heat the wire. 

x 
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atmosphere, as on a high mountain or under the exhausted receiver 
of an air pump, its violence decreases according as the pressure is 
reduced below the ordinary pressure of the atmosphere. This 
difference of resistance has an important influence on time fuses; 
for Quartermaster Mitchell found by some experiments carried out 
in India, that fuses which burnt out in 14 seconds at the sea-level 
required no less than 18 seconds in the hills, at an elevation of 
7300 feet ; and Dr. Frankland, by means of experiments in artifi- 
cially rarefied atmospheres, discovered the law of this variation, 
which he explained in a paper read before the Royal United Service 
Institution. He showed that the mere change in our daily atmo- 
spheric pressures caused an appreciable difference in result, as a fall 
of one inch from the ordinary barometrical standard of 30 inches 
would decrease the time of combustion by one-thirtieth ; so that a 
half-minute fuse would require about 31 seconds to burn out at 
29 inch pressure, and rather more than 32 seconds at 28 inches. At 
7300 feet the barometrical standard is rather under 23 inches, and 
the time occupied in combustion of the fuse was increased nearly 
one-fourth. The conclusions thus deduced from artificial atmo- 
spheres were verified by experiments at high elevations in the moun- 
tains of Switzerland by M. Dufour. Professor Abel’s numerous 
experrments also give repeated confirmation of the paramount 
influence of resistance in developing the force of different explo- 
sives; and MM. Champion and Pellet, in a paper on the subject in 
the “ Comptes Rendus”’ of the French Académie of Sciences, say 
that the explosion varies for the same charge of fulminate accord- 
ing to the resistance of the envelope—adding, however, that 
‘“‘ whether the increase of resistance in the envelope produces new 
vibrations, or merely gives more intensity to those which escape, it 
seems impossible to decide at present.” 

A very curious result of Professor Abel’s experiments has been 
the discovery that one violent explosive will not necessarily detonate 
another; that quality of “ pitch,’ or peculiarity of vibration, is 
more essential to detonation than quantity of force: and although 
in some cases an increase in quantity may compensate for want of 
quality, yet in others it will not do so. Thus it was found that two 
grains of mercuric fulminate sufficed to detonate compressed 
guncotton; yet fifty grains of the violently-explosive chloride of 
nitrogen were required to produce the same effect ; and, further, 
that nitro-glycerine, which exerts greater mechanical force than 
the mercuric fulminate, failed to detonate the guncotton, even 
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when the nitro-glycerine was increased to 500 grains and upwards— 
the only effect of such charges being to pulverise the cotton without 
exploding it; yet nitro-glycerine explodes black gunpowder readily 
enough. MM. Champion and Pellet ascertained that the explosion 
of different substances produced on sensitive flames and stringed 
instruments similar effects to those caused by the sounding of 
musical notes; and that whereas a small quantity of fulminate 
sufficed to produce a certain vibratory effect, others, as nitro- 
glycerine, had to be used in a much larger quantity, or to be 
brought very near to the instrument, to produce a similar effect, or 
any result at all. 

As with fulminates, so with other explosives—a difference of 
circumstances greatly alters the nature of the explosion. Nitro- 
glycerine when unconfined is rather difficult to explode; a burning 
splinter of wood may be applied so as to ignite it, and it will cease 
to burn when the splinter is withdrawn ; if a little be spilt on an 
anvil, the sharp blow of a hammer will dctonate that under the 
hammer, leaving the rest unchanged ; the mere flash of gunpowder 
appears to have no effect on it, although the explosion of a very 
small quantity, confined within it, will detonate the mass; even 
powerful clectric sparks only seem to affect it when repeated with 
sufficient frequency to heat the mass. There is little danger froin 
any quantity of nitro-glycerine on fire, if unconfined, as it will 
usually burn away without acquiring the heat necessary to ex- 
plode it. It has been kept for many days at the temperature of 
boiling water without explosion; and dropped on a moderately 
hot plate with simple evaporation of the drops; but as the 
heat of the plate increases so does the danger of the explosion. 
M. Sergius Kern, of St. Petersburg, says that it boiled up and 
emitted strong fumes at 150° Réaumur (four degrees of which 
are equal to nine of Fahrenheit), exploded violently at 175° R., 
and still more violently at 210° R., but that at 235° R. it 
became comparatively feeble; and M. Kern adds that the ex- 
plosive properties of the substance nearly vanish at high tem- 
peratures. 

Here there would appear to be a certain similarity of result 
between M. Kern’s experiments with nitro-glycerine and the experi- 
ments with Schultze powder narrated some months ago in the 
Field by the Editor. He found that, although some amount of 
compression seemed to increase the explosive force of Schultze 
powder, yet, by increasing the pressure, the powder was reduced to 
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comparative feebleness.* In both cases, possibly, the extension of 
explosive force beyond a certain point is only attainable by other 
means than heat—a sudden blow, as in detonation, being requisite. 
The full violence of nitro-glycerine is brought out by means of gun- 
powder and fulminate; and that of compressed Schultze powder, 
like that of compressed guncotton, would probably be brought out 
by the explosion of fulminate in actual contact. The influence of 
compression on guncotton is very marked. Its inertness, when 
very highly compressed, is so great that it may be sawed and drilled 
like a block of wood, and may be held in the flame of a candle with- 
out exhibiting greater signs of combustion than a piece of common 
deal. It may be blown to pieces by fulminate without ignition— 
always supposing that the fulminate is not strongly confined ; and 
the weaker the restraint on the fulminate the greater the probability 
of the fragments being inflamed, but not exploded. Yet the same 
quantity of fulminate, if confined in a very strong metal cap, is so 
intensified in its action that the ignition 1s instantaneous throughout 
the cake of guncotton, and the explosive force proportionate to its 
previous inertness. Damp compressed guncotton is sharper in its 
detonation than the dry disks, owing to the greater resistance 
afforded by the pores being filled with water instead of air; and 
successive heaps of wet guncotton will carry on detonation from 
one to the other, providing that the one first detonated does not 
contain less moisture than the others. 

Schultze powder, as is well known, is similar in character to gun- 
cotton, and may, to a certain extent, be expected to act in a 
similar way, seeing that it differs mainly in the proportion of 
collodion it contains, owing to the nitric acid used in the manufac- 
ture not being so strong in the one case as in the other; and the 
analyses published in the Field in 1878 showed that those samples 
of Schultze which were known to possess the greatest explosive 
force were those which contained the largest proportion of tri-nitro- 
cellulose, or perfect guncotton, the remainder being collodion, or 
imperfect guncotton. It may be assumed, therefore, that the 
quality of transmitting detonation (supposing it to be initiated) 


a 











* Here the compression was not applied, as is frequently done, by tightly 
turning over the end of the cartridge case, but by pressure applied in the usual 
way to the wad over the powder, before the shot was put in the case. The 
increased force was probably due to the increased resistance arising from the 
expanded wad; and decrease, with further pressure, would result from closing 
the interstices between the grains of powder. 
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would be somewhat similar in Schultze and in guncotton. Yet the 
chances of such a result being produced by a percussion cap in a 
breechloading gun are beyond the bounds of probability, for the 
conditions essential to detonation are wanting, as will be explained 
further on; while the occasionally violent explosions which occur 
are capable of being produced by other means. 

Black gunpowder, likewise, is highly susceptible to change of 
circumstances. The difference produced by difference of initiative 
explosion on the same powder is well shown by Professor Abel’s 
experiments with the cylinders of powder, as already described ; 
and he further showed that, where short open cylinders of fine- 
grained powder were fired, the one by a fuse just covered by 
powder at the surface, and the other by a similar fuse at the 
bottom of the powder, the former went off slowly, with a rushing 
sound like a rocket, or rather a succession of sounds, as though 
the powder ignited in layers; whereas a much more violent result 
was produced by the resistance of the superincumbent powder 
The mere heating of the grains of black powder also produces a 
great difference of effect. Mr. Bloxam, the professor of chemistry 
to the Woolwich Military Academy and the Department of Artil- 
lery Studies, makes the following remarks in a chapter on gun- 
powder in his book on Chemistry : 

In criticising all attempts to determine the pressure caused by an explosion, it 
must be remembered that the effects of a given pressure are very different when 
gradually and when suddenly applied; the same amount of force which produces 
little effect as a push, may act very destructively asa blow. * * * * * 

The same charge of the same powder produces very different results when 
heated in different ways. If five grains of gunpowder be placed in a wide test- 
tube, and fired by passing a heated wire into the tube, a slight puff is perceived ; 
but if the same amount of powder be heated in the tube by a lamp, it will 
explode with a loud report, and perhaps shatter the tube. In the first case, the 
combustion is propagated slowly from the particle first touched by the wire; in 
the second, all the particles are raised at once to pretty nearly the same tempera. 
ture, and as soon as one explodes all the rest follow instantaneously. 


It seems possible, therefore, that barrels heated by very rapid 
firing might occasionally have an influence on the powder inside. 
One knows how soon a gun gets hot in battue shooting and grouse 
driving, and may imagine the effect of such an exploit as Mr. 
Milbank’s, when 110 grouse were killed in twenty-two minutes, 
two guns being used. In pigeon matches against time the firing 
is more rapid still; and the stories we occasionally hear as to the 
heat of the barrels melting the solder receives some amount of 
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contirmation from Captain Bogardus, who says in his book, when 
alluding to one of his guns: 

I fancy it does not now throw its shot so close or distribute it so evenly as it 
did before the barrels were heated in these matches. They got so hot that the 


resin broiled out of the soldered joints along the rib, and in one instance burned 
my hand through a buckskin glove. 


Of course, in breechloading guns, the paper cartridge case must 
delay the communication of heat; but suppose an instance where, 
after a gun had become greatly heated, a cartridge were left in some 
little time before being fired—for instance, suppose a drive with 
very rapid firing to be nearly over, and only single shots to occur 
now and then, so that the first barrel might be fired several times 
over, and the cartridge be replaced, whilst the other cartridge 
remained throughout in the hot barrel. Would not the powder 
get heated under these exceptional circumstances? and might 
not the firing of the heated charge be more sudden than any 
of its predecessors, and a fractured barrel be the possible result ¢ 

The difference in the rapidity of explosion of fine and coarse- 
grained powder is well known; but the variation caused by 
increased density of the powder is not so widely understood. The 
difference between sporting powder and that used for large artil- 
lery is not alone due to the one having grains as small as mustard 
seed, and the pebble and giant powder having grains of half an 
inch or an inch in diameter. The chemical constituents of both 
are no doubt practically the same; but, besides the increase in the 
size of the grains, there is the increase in the pressure they have 
undergone. In light porous powder the flash penetrates into the 
grain itself; and this penetration is checked by greater compres- 
sion. In powder of the same density, the rapidity of combustion 
depends upon the amount of surface exposed to the flame. By 
cutting up an inch cube into half-inch cubes, there will be forty- 
eight sides exposed to the flame instead of six; and by cutting 
them into quarter-inch cubes there will be 884 sides. The sides 
are smaller, no doubt; yet in the last-mentioned case there are four 
times as many square inches of surface as there are in the first, and 
sixty-four times as many points of ignition. 

But although fine powder will burn more rapidly than coarse, 
it will do so only so long as itis comparatively loose. If very tightly 
rammed, its condition becomes nearly that of one large -grain, as 
the smaller the interstices the more easily they are closed against 
the entrance of the flash, and the rate of explosion diminishes 
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accordingly. Fora similar reason, powders of extreme density do 
not answer with ordinary guns, because they burn too slowly to be 
consumed in the barrel; and, strange as it may seem, such powders 
have been improved by getting damp. In the course of some ex- 
periments formerly carried out on behalf of the United States 
Government, it was found that, among a number of samples that 
were submitted to various tests, some which had obtained a very 
low position when originally tried, took first rank after a lengthened 
exposure to damp, and subsequent drying. Then they performed a 
great deal better than they did as issued by the manufacturers, for 
the moisture had penetrated into the grain, causing it to swell, and 
when the moisture was afterwards expelled the grain did not 
diminish in size, so that the flame entered further, and it burned 
with greater freedom; while the great majority of the samples, 
which did not suffer from the defect of excessive density, all 
deteriorated more or less from the exposure to damp. 

Taking it for granted that gunpowder, whether black or Schultze, 
may, under some circumstances, be capable of giving a very much 
more violent explosion than under others, the question arises 
whether one is more liable than the other to assume such a form 
of explosion voluntarily, so to speak; or, in other words, to ‘ deto- 
nate’? when there is no apparent difference between one cartridge 
and hundreds of thousands of the same kind. 

Formerly I had a strong impression that a variation in the 
quantity of fulminate in the caps might have some influence on 
the force with which the Schultze powder exploded. About twelve 
months ago, when complaints of damage to guns were rife, I put a 
question on this subject to one of the Messrs. Eley, and he said 
that the result of constant experiments, carried out by his firm 
with every new batch of powder received, went to show that there 
was no real ground for such a supposition. A difference in 
strength between different batches of gunpowder was found out 
readily enough; but a difference between successive charges of the 
same powder was not observed, as would be the case if the varia- 
tion of force arose from the variation of strength in the percussion 
cap. This went far to remove my old impression. Since then a 
great public trial and numerous private experiments have been 
carried out by the Editor of the Field, and when renewed com- 
plaints of accidents with Schultze powder arose, I put a similar 
question to him with regard to his experience. His reply was to 
the effect that, although he had fired about five thousand charges 
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caps. Qn the contrary, the results with cartridges loaded in the 
same way, whether tried in guns or in the pressure gauge, were so 
uniform as to preclude the idea of the difference between safety and 
danger arising from such a cause. 

The practical experiences thus gained from the firing of very large 
numbers of breechloading cartridges would appear to be pretty con- 
clusive, even if no scientific evidence were forthcoming to support 
them; but some of Professor Abel’s experiments seem to bear so 
directly on the question at issue, that it may be desirable to allude 
to them. He found it very difficult to produce detonation unless 
there was close contact between the fulmmate and the guncotton ; 
and such contact is, of course, not usually found between the gun- 
powder and percussion powder in breechloading cartridges. If the 
substances are not in close contact, an exceedingly large increase in 
the amount of fulminate must be made in order to produce detona- 
tion; but in percussion caps the variation im the quantity of 
detonating composition is trifling in comparison. For example, 
two grains of fulminate sufficed to detonate a cake of compressed 
guncotton when the two were in iunmediate contact; but when 
they were placed only half an inch apart, the fulminate had to be 
increased fourfold to produce the same effect. In ordinary gun 
caps, I believe, there is only about a third of a grain of detonating 
composition, and this is less violent in its action than pure 
fulminating mercury, owing to the admixture of chlorate of potass 
with the fulminate, which has the double effect of increasing the 
heat and moderating the violence of explosion. The extent of 
variation in the quantity of detonating power in the same batch of 
caps is said not to exceed 15 or 17 per cent. ; but even if it reached 
50 per cent., that excess on a third of a grain would only raise the 
amount to half a grain. What effect, then, would such a small 
quantity of detonating composition be likely to have on a charge of 
gunpowder from which it is separated as in a breechloading 
cartridge? In an Eley’s 12-bore case I find there is a quarter of 
an inch between the detonating composition in the cap and the 
gunpowder in the cartridge; besides which, it must be borne in 
mind that the full force of the detonating composition 1s not exerted 
on the gunpowder, but is mainly expended on the anvils and walls 
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of the cap chamber, a mere flash of heat passing through the 
crevices between the anvils and the perforated brass dome, so as to 
ignite the powder on the other side of the division. Hence it 
would seem that the mere variation in quantity of composition in 
the percussion caps of a batch of cartridges cannot suffice to make 
one charge of powder detonate and fracture a gun, while hundreds 
and thousands of similar charges produce no such effect. 

Nevertheless, serious accidents do occur from time to time; and, 
if difference in the strength of the cap is not the cause of them, 
are there not other causes which may operate at wide intervals? I 
am inclined to think there are, both in the powder and in the 
cartridge cases; and the first which I will allude to is the difference 
in size of grain in the Schultze powder. 

Black powder is carefully sifted, and you may buy No. 1 or 2, or 
No. 5 or 6, or larger still, of the same quality as one another, but 
differing merely in the size of mesh through which they will pass, 
and in the consequent rapidity with which they will explode. Of 
Schultze powder, however, you can ostensibly buy but one kind. 
Different batches have differed in strength beyond doubt, but what- 
ever the batch may be—whether it explode more or less rapidly 
than you like—you cannot substitute one kind for another, as 
No. 3 for No. 5, and so on. Now, in a powder with grains of 
different dimensions, the disadvantage is that they have an un- 
pleasant habit of sorting themselves—like the coals in a cellar, all 
the lumps at the top and the dust at the bottom. Some sportsmen 
like to mix their black powder, large grain and small; and very 
well it answers, so long as it is mixed; but it is rather awkward if 
one cartridge has nearly all lumps, and another nearly all dust. So 
with Schultze powder. Take aclear glass bottle, or a piece of glass 
tube stopped at each end by a cork, and, having partially filled it 
with Schultze powder, shake it gently, and you will soon observe 
all the big grains lying at the top, and the fine at the bottom. 
Imagine this in a powder canister. You pour out charge after 
charge, and stand the tin down at intervals; the first cartridges 
filled get more than their share of large grains, while the last are 

_chiefly dust. If all are filled from a bowl, the lability to this is 
‘reduced, especially if stirred up occasionally ; and, of course, a 
similiar result would be obtained by an occasional shaking up of the 
canister. 

But, over and above any difference between large and small grains 
as regards rapidity of combustion, it may be well to consider what 
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result will be produced by the powder getting inside the cap, and 
consequently into actual contact with the detonating composition ; 
and likewise whether cartridge cases of any particular construction 
are more liable than others to have their caps filled with fine 
powder. 

There are, as far as I am aware, but few really different kinds of 
cartridge cases ; and of those which I have seen I have at hand but 
two kinds (except some Belgians not in general use) ; for on looking 
over a number of cases I found that, although names of various 
gunmakers were stamped on many of them, they were mostly of 
BHley’s make, being alike in every respect except the lettering. One 
batch, however, marked “Greener’s gas-proof,” and made, I believe, 
by a Birmingham company, is of very different construction. The 
cap chamber is smaller than Eley’s, and apparently stamped out of 
the same piece of brass as the capsule; whereas in Eley’s this 
chamber is formed of a separate piece of metal, as will be seen by a 
small ring outside round the cap. But the chief difference is inside 
the cap. Eley’s have two anvils, which are thick, and occupy nearly 
the whole of the space in the cap, besides projecting about a tenth 
of an inch. In the Birmingham cartridges the cap has but one 
short anvil, fixed in the centre by the edge of the cap being nipped 
over it. (I may mention, however, to avoid misapprehension, that 
I have other cases also marked “ Greener’s gas-proof,”’ but evi- 
dently of Hley’s make. The lettering is the same as those pre- 
viously mentioned, except that there is an E above and a B under 
the cap, which are wanting in those of Birmingham make.) 

Under ordinary circumstances, I should say that no powder 
would get through into the caps of either of these cases ; and that 
there is less space for small grains to pass through in the Birming- 
ham cartridge than in Eley’s. The latter has rather the smaller 
hole of the two, but the hole is unobstructed, and there is a small 
cavity between the concave base of the anvils and the dome, in 
which a few small grains of powder would lie if they should pass 
through the hole. In the Birmingham cartridge, however, the base 
of the anvil usually crosses the hole, leaving only a very small 
opening on each side for the flash to pass through, as the base of 
the anvil, being convex, fits close to the curve of the dome. When 
the anvil is very accurately placed, as in one before me, the crevices 
are so minute that there seems scarcely a possibility of the smallest 
grain getting through; but in some cases the anvil is not quite 
central, and leaves rather more space; while in one very exceptional 
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case, also before me, the anvil is so much on one side as to be 
wholly invisible, and the hole is decidedly larger than the ordinary 
run, so that I readily passed a pin’s head through, which could not 
possibly have been done with any of the others. I then tried the 
following experiment: Taking some of the finer portion of the 
Schultze powder, I poured it into an average Eley, an average 
Birmingham, and this exceptional Birmingham case, tapping each 
to give full opportunity for the grains to get in. In the Eley 
more than a dozen small grains settled just within the hole, in 
the concavity of the anvils; in the average Birmingham, a single 
small grain stuck in the crevice on one side of the hole, but 
without getting through; in the exceptional Birmingham, how- 
ever, the cap was completely filled on one side of the anvil, and on 
turning out the contents I counted upwards of a hundred small 
crains, 

Hereupon the question arises for consideration, What would have 
been the result of firing this exceptional cap, with the Schultze 
powder in immediate contact with the detonating composition, and 
forming, as it were, a connecting link with the main charge of 
powder in the cartridge P 

Professor Abel has proved that guncotton conveys the detonating 
influence much further than fulminate; and whereas 100 grains 
of fulminate were required to detonate a small disk of guncotton, 
when they were at opposite ends of a tube six inches long, yet 
two grains only of fulminate, acting directly on such a disk of 
guncotton, transmitted detonation to a similar disk placed at 
the opposite end of a tube two feet in length; so that, notwith- 
standing the distance was four times as great, one-fiftieth part 
of the fulminate sufficed to produce the same effect. From which 
I infer that Schultze powder confined in the cap would, on being 
exploded, convey to the charge in the cartridge a far more forcible 
influence than would be produced by the percussion composition 
lone. 

Of course such a circumstance as described can only happen at 
wide intervals; but the bursting of guns also occurs only at wide 
intervals ; and I am inclined to think, if Schultze powder were used 
much with muzzle-loading guns, accidents would be more likely 
to occur in them than in breechloaders, seeing that the fine grains 
would have a more frequent opportunity of getting into the nipple 
than through the crevices of the cartridge case. I scarcely see that 
such an occurrence could happen with Eley’s cartridges, unless one 
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of the anvils should chance to be omitted; but it might happen 
with the Birmingham cartridge, and very fine grained powder, when- 
ever the anvil is out of the centre—which may seldom happen, but 
does happen occasionally, as in the case actually before me. 

Another possible cause of violent explosion came under my notice 
in a cartridge which I opened some months since, it being one of a 
batch by which a gun had been burst. It contained only a small 
charge of Schultze powder (about 36 grains), and I should think 
not more than an ounce of shot, for the loaded cartridge (12-bore) 
was remarkably short, the end being turned over to a very unusual 
extent ; nevertheless, the roll of paper scarcely reached the wad 
over the shot, and certainly did not compress the charge, as the 
powder (which was for the most part very fine in grain) was rather 
loose. The consequence in such a case would appear to be, that 
the fine powder, being very open between the grains, would be ina 
most favourable condition for igniting with extreme rapidity, and 
the gases evolved then meeting with sudden resistance from the 
curled-up end of the cartridge case, an extraordinary development 
of force would arise before the paper could unroll itself—the degree 
of force increasing, as previously indicated, in accordance with the 
quickness of ignition and the amount of resistance. Thus, the 
force of the powder would be suddenly developed in about an inch 
of the barrel, before the shot began to move, instead of being 
gradually developed, as it ought to be, throughout nearly the whole 
length of the barrel. The shot would, so to speak, be temporarily 
jammed by the suddenness of the blow, and the gases would make 
their way out at the point of least resistance—which in a strong gun 
might merely mean a forcing open of the cartridge in the usual 
way, or perhaps a dragging away of the paper cylinder from the 
metal base, but in a light gun would very likely mean a fracture in 
the barrel. 

The inference I draw from this is, that it is undesirable to have 
the ends of cartridge cases too tightly turned over, and that, where 
the case is much longer than the charge, it would be better either 
to fill up the spare space by extra wads between powder and shot, 
or to cut off the surplus paper. The Editor’s recent statement 
that the less obstruction the better in front of the shot (beyond 
what is actually necessary to keep the pellets in position) is borne 
out by theory as well as practice. The powder being firmly seated 
by a moderate amount of pressure, a wad of larger bore between 
powder and shot, as advised by the Editor, will afford ample means 
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for the proper development of explosive force, without the danger 
which may arise from too great an application of the turning-over 
machine. 

In conclusion, I would say that I do not believe there is any 
danger of detonation, in either Schultze or black powder, from the 
mere difference in strength of caps; but I think there are other 
causes of occasionally rapid combustion which may he worthy of 
investigation. These will doubtless operate more frequently in 
the case of Schultze than in black powder, not only from the fact 
that the large proportion of dust in the former renders it more 
liable to rapid ignition than the larger and more uniform grain of 
the latter, but because any increase in strength of Schultze, pro- 
ceeding from chemical constitution, is likely to arise from a nearer 
approach to the properties of guncotton, and consequently to be 
accompanied by greater rapidity of combustion. I do not, how- 
ever, impute this as a matter of blame to the company that manu- 
facture it. Ilook upon it rather as the result of change of circum- 
stances, inasmuch as, under the Government regulations now in 
force, they can no longer manufacture the powder which they for- 
merly made ; for their powder is subjected to tests similar to those 
applied to guncotton, and unless it possesses a high degree of 
“stability,” or freedom from chemical change (which in gun- 
cotton has produced spontaneous combustion), the batch is 
condemned. Having passed this high standard, no such result 
is likely to ensue as was formerly mentioned by Colonel Whyte, 
who had a very weak sample which he laid aside as useless, but 
found it wonderfully improved in strength after an interval of a 
couple of years or more. The test now is so severe that, when 
passed, no chemical change is probable im almost any number 
of years ; but the process of manufacture is rendered more trouble- 
some, and uniformity is in all probability more difficult of attain- 
ment. Be that as it may, however, I think there can be no doubt 
that Schultze is more susceptible than black powder to influence 
from rough-and-ready loading; and that the more powerful 
the sample, the quicker it resents any irregularity. Too much 
turning over may alone suffice to produce some of the minor 
unpleasant results complained of; while the serious accidents may 
proceed from causes such as I have indicated. At all events, I 
should be very glad if any experiments could be carried out to test 
both Schultze and black gunpowder, by filling some caps with 
powder before inserting them in the cartridge cases, and then load- 
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ing as usual—the powder, both black and Schultze, being of very 
fine grain. The anvil should be unevenly placed in the cap, if the 
Birmingham cartridges be used, or only one anvil inserted in Eley’s 
(as may occasionally happen in reloading, even when both were 
originally present) ; and if the hole in the dome be enlarged so 
much the better. Meanwhile, it would be desirable, in the case of 
any accident occurring with a gun in ordinary use, to observe what 
was the make of cartridge, and if the particular cartridge which 
caused the accident had the dome blown outwards or inwards, or 
had any irregularity in the cap. Careful observations on such 
points, together with the grain of the powder, and whether it is 
usually firm or loose in the cartridges, the nature and position of 
the wads, and the extent of turning over, may give a clue to what 
otherwise seems incapable of explanation, and perhaps may prevent 
blame being bestowed where it really is not deserved. 


Supposing the danger connected with the Schultze powder 
to be eliminated by the present mode of manufacture, the only 
drawback to its use is the necessity for keeping it until 
it has become “‘ stable”’ in its chemical composition, the time 
required for which is said to be six months. At the end of 
that time the various samples are tested for strength in a 
powder gauge, and mixed in certain proportions to produce 
the required force, the mixture being again tested with the 
powder gauge and also in the gun itself by means of my force 
gauge. When satisfied with the result, Mr. Griffiths has the 
bulk putinto canisters and stored ready for sale. 

Dittmar’s powder is very little used in this country; but in 
America it 1s very popular, or was so prior to the occurrence of 
some serious accidents with it. It has the great disadvantage 
that it is not easily measured, being very liable to variation of 
weight by compression. My own experience of it is nil. 

Shortly before the Field trial of explosives took place in 
1878, many complaints were made of the dangerous character 
of some of the Schultze powder which was then being sold, by 
which several guns were burst, and very unpleasant jarring 
sensations were caused in others which were strong enough to 
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withstand the strain. These effects were not produced by 
the Schultze powder generally, but only by particular samples ; 
and therefore, besides testing them at the target, and experi- 
menting on the effects produced by different degrees of com- 
pression in loading, I resolved to have several samples carefully 
examined by an analytical chemist. His report was as follows: 


The main constituent of the Schultze gunpowder, as you are 
aware, is wood fibre, which, having first been purified, is then sub- 
jected to the action of strong nitric acid (intensified by mixture 
with sulphuric acid), and thus is converted into a kind of nitro- 
cellulose or pyroxylin, the ordinary form of which is gun-cotton. 
The wood fibre undergoes no change in appearance by this treat- 
ment; but a change takes place in its chemical composition, which 
may thus be exemplified : 


CELLULOSE NITRO-CELLULOSE 
(unconverted cotton or wood (cotton or wood fibre treated with nitric 
fibre). acid). 
Carbon 24.4% s¢u8e4s. “6 part@. ncudaeeecs. 6a: 6 parts 
Oxygen . #8 mln 8 4, Seleiinsaed d . & 4 
Hydrogen Sere. owlee,- DOL es eccse eee eee ce @ 5, OF mMOre 
Nitroxyl (NOS) sc-ciusiee TOMO” Gakic hades 3. ,, or less. 


It will thus be seen that the sole difference between gun-cotton 
or Schultze powder and ordinary cotton or wood fibre is, that some 
of the hydrogen is abstracted and has its place supplied by nitroxyl 
—a substance contained in nitric acid, and composed of one part 
of nitrogen united with two parts of oxygen. Under the most 
favourable circumstances, it is possible to replace three of the ten 
parts of hydregen by three of the nitroxyl, when the substance 
produced is explosive, and is called from its composition fri-nitro- 
cellulose. This is the purest form of gun-cotton. If weaker acid 
is used, less hydrogen is displaced, and the product is called di- 
nitro-cellulose or mono-nitro-cellulose, according as it contains two 
or only one part of nitroxyl. These derivatives are either feebly 
explosive or not explosive at all. Such are the compounds known 
as photographic collodion and soluble gun-cotton—the latter name 
distinguishing it from pure gun-cotton, which is not soluble in a 
mixture of ether and alcohol. 

The Schultze powder contains both the explosive and the non- 
explosive varieties of nitro-cellulose. 

If the wood fibre, after being carefully purified according to the 
method described in Schultze’s patent of 1864, were thoroughly 
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desiccated and allowed to cool out of contact with air, and then 
dipped in acid of the strength mentioned in the specification, there 
seems no theoretical reason why an explosive powder containing at 
least 90 per cent. of true tri-nitro-cellulose should not be produced. 
As, however, I find on experiment that nothing like that per- 
centage is arrived at, I can only conclude that, in order to moderate 
the violence of the explosion, the Schultze Company secure the 
formation of a large percentage of “soluble” or less explosive 
nitro-compounds by merely air-drying their wood. 

If this supposition be generally true, it seems probable that the 
sample of Schultze powder supplied by Messrs. Blissett* may owe its 
extra explosive force to exceptional care being taken, during the 
interval between the drying and dipping, to prevent the absorption 
of moisture—with the addition, perhaps, of an increased length of 
exposure to the action of the acid. 

That some such variation of the ordinary procedure was carried 
out seems evident from the different proportions of soluble and 
insoluble guncotton in the specimens of Schultze powder supplied 
by Messrs. Blissett and Messrs. Bland ;+ for it was found that on 
the washed wood fibre from each being submitted to the action of a 
mixture of alcohol and ether, about one-half of the former powder 
and two-thirds of the latter were dissolved out. This shows that 
while the “ Blissett”’ specimen contained about one-half its weight 
of insoluble or explosive nitro-cellulose, the ‘“‘ Bland” contained 
only about one-third—a difference which confirms the result 
obtained by analysis as stated below. 

The soluble guncotton, ordinarily non-explosive, may, however, be 
rendered explosive by saturating it with bodies rich in oxygen, 
which promote the decomposition and complete the combustion of 
the fibre. Nitre is used for that purpose, because it parts with its 
oxygen readily ; and nitrate of baryta is also used, because, being 
more stable than the nitre, it renders the combustion more gradual 
than would be the case if nitre were alone employed. When both 
are used, the nitre, I should think, would start, and the nitrate of 
baryta continue and finish the combustion of the powder.- The 
amount used is, I suppose, the result of calculation and experiment ; 
but a powder containing little true tri-nitro-cellulose should require 


* This was a sample sent to me for examination in consequence of several 
accidents having followed its use. 


+ A sample purchased at hazard from Messrs. Bland. 


EXPLOSIVES USED IN SHOT GUNS. B21 


more of these salts than one containing much tri-nitro-cellulose ; 
and an excess of the salts would lower the rate of burning of the 
powder. 

I will now give my analysis in full of the three powders, viz., (1) 
the ordinary powder issued last season, being part of a supply 
obtained from Messrs. Bland, gunmakers, of the Strand ; (2) some 
powder furnished by Messrs. Blissett, of Holborn, and alluded to 
in their letter in the Field of Jan. 19, 1878, as having damaged a 
gun made by them; and (3) some of the new powder of 1878, as 
used at the Field trial of explosives in May. 


1878. 
1877. Trial or 

Bland’s. Blissett’s. New. 

Moisture, per Cent. ............ cece eee 218 ... 239 ... 2°97 

3 8 ( Nitrate of baryta, per cent............. 2150 ... 1659 ... 22°82 

3 3 “ potash, per cent.... ........ 11°46 ... 10°46... 6°47 
4 4 rata organic substance, 
fz) 2 trace of chlorides, &c., undetermined. 
a « ( The converted wood fibre (nitro-cellu- 

ce lose) then remaining contained sf 50) 6-0 2-95 

oF following percentages of mineral = 

a a MAUIOE. -z.csidencinamraanaceeey ra has 


The converted wood fibre (after allowing for extraneous mineral 
matter) possessed the following percentage composition. I place 
for comparison, in a parallel column, Professor Abel’s determina- 
tion of the composition of tri-nitro-cellulose, and two of the im- 
purities found along with it. 

Trial or || Tri-nitro- 


Bland’s.  Blissett’s. New. Cellulose. Impurities. 
Carbon .. 2875 .. 28°07 ... 28°12 24-24 .. 29°20 ... 30°50 
Hydrogen .. 3°49 ... 365 .. 4°54 236 ... —— ... 291 
Nitrogen . 10°80 . 1560 .. 11°66 | 1414... 11°85 oo 
Oxygen... 56:06 . 52°68 .. 5668 || 5926 ... —— 1. —— 


These powders exploded at a temperature of about 190°C. 
(374°F.), the different samples varying but slightly. Pure gun- 
cotton is stated by Professor Abel to explode at 150°C. (302°F-.) ; 
and black powders are said by different authorities to explode at 
various temperatures between 500° and 600°F., according to the 
variation in their composition and manufacture. 

In addition to the difference in chemical composition of these 
Schultze powders, I would point out that there is a difference in 
density—the Blissett being heaviest, the Bland next, and the New 
the lightest of the three. I think this fact also has some bearing 
on the violence of the explosion. In black powders, I believe, a 
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dense powder, speaking generally, is stronger than a lighter one, 
and the Schultze patent states that hard woods make more explo. 
sive powders—not, I take it, because the composition is thereby 
altered, but because a denser powder is produced. It would appear 
to me, from the above analyses, that the new trial powder should 
contain rather more explosive force than the Bland variety, though 
considerably less than the Blissett. The result may, however, be 
modified by the difference in density of the powders; and your 
practical experiments will show how far this agrees with the results 
of the shooting. 
I have hitherto only spoken of the explosive force of the powder; 
now I will touch on another point—its tendency to spontaneous 
decomposition. Knowing that, in the case of gun-cotton, its 
stability is injured by a small proportion of resin and other organic 
impurities, and by the presence of free mineral acids, I did not 
expect to find this powder (made from a less pure kind of cellulose, 
from which also it must be somewhat difficult to wash all traces of 
acid) equal in stability to gun-cotton; and on subjecting the three 
kinds of Schultze powder to the Government ‘‘heat test” of 
150°F. (with a minimum of ten minutes’ duration), it was found 


that the 


New or Trial (1878) Powder stood the test 12 minutes. 
‘* Bland’s’’ sample 5 8 5s 


Led 


‘¢ Blissett’s ’’ sample Pe ( = 





This shows that the “‘new” powder is very stable, as 1t stood the 
test for two minutes beyond the Government minimum, while the 
other two samples were a good way below it. The officials at 
Waltham Abbey would accept no gun-cotton which did not stand 
the test for ten minutes; and I have seen the best gun-cotton 
stand it for fifteen. 

Whether the loose granulated condition of the Schultze powder, 
when stored, is sufficient to neutralise this inferiority in purity, and 
render a sample of Schultze which only stands the test of seven 
minutes as little liable to spontaneous decomposition as gun-cotton 
which stands the test for ten minutes, there is at present no 
evidence to show. 

To carry out this “heat test’ properly, some practice is required ; 
so, in order to put the matter beyond doubt, I called in the 
assistance of my friend Mr. Arthur Linnell, F.C.S., chemist (at that 
time) to the Gun Cotton Company, Stowmarket, a gentleman 
who was using the test daily, and who carried out the above three 
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experiments strictly after the manner adopted by himself and by 
the Government officials. 

In addition to Mr. Linnell’s experiments, I noticed that the 
aqueous extract of “ Blissett’”’ was very faintly acid; that when 
heated in a chest at 195°F. moist blue litmus was very quickly 
reddened. 

I think this serious defect (want of stability) is due to want of 
care in the washing ; and I base this opinion on the following facts : 

(1) “ The “ Bland” and “ Blissett ” samples (the powders of least 
stability) are of a deeper tint than the “‘ new” (due to the soluble 
yellow impurity before mentioned). By continued washing in 
warm water they become pale, like the more carefully prepared 
new powder, and the yellow substance is dissolved away. Hence 
the lighter colour of the “new’”’ (and most stable) indicates it has 
less of this organic impurity. 

(2) Sulphuric and nitric acids are used in the dipping of the 
powder, but should be entirely washed out, as they promote 
spontaneous decomposition. If left in, the sulphuric acid will, 
when the salts are added, decompose the nitrate of baryta, forming 
insoluble baric sulphate and free nitric acid. 

On experiment I ascertained that the abnormally large quantity 
of mineral matter or ash (5 and 6 per cent.) found in the insoluble 
part of the “ Bland”’ and “ Blissett”’ powders zs due to baric sul- 
phate; and I think the acidity of the aqueous extract is due to the 
nitric acid thus set free. 

Had this baric sulphate been present in the new powder, I should 
have thought it was purposely formed in all to prevent access of 
moisture; but, not finding this substance in this carefully prepared 
sample, I attribute its presence in the other cases to carelessness on 
the part of the workmen. 

I should state that all these powders consisted of a granulated 
and consolidated pulp. This improvement must, I think, have 
considerable advantages over the sawdust form previously adopted 
by the Schultze Company, inasmuch as it facilitates a more 
thorough purification being carried out, and produces a more 
homogeneous and equal powder. It is possible, too, that working 
with pulp may be of advantage, inasmuch as the company may 
now, by varying the pressure in forming the cake, obtain grains of 
any required density. 

In conclusion, I may say that, in my opinion, the most difficult 
task which the Schultze Company have had to encounter 1s that of 
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obtaining uniformity of strength in their explosive; and the 
“Blissett” sample of their powder may be looked upon as an 
experimental batch in which (by altering the mode of procedure in 
some such manner as I have indicated) they made a powder with a 
large percentage of tri-nitro-cellulose, thus producing a more rapidly 
burning substance, and consequently a more violent explosion. 
Taking all things into consideration, I think the Schultze 

Company, in manufacturing a nitro-explosive which gives the 

uniformity of shooting-power shown in your recent experiments, 

have worked out a most troublesome problem with remarkable 
success. The difficulty of obtaining such results is evidenced by 
the fact that so many inventions of a somewhat similar character 
have been abandoned for sporting purposes from a deficiency in 
this respect. 

But, however difficult it may be to manufacture a powder giving 
uniform shooting, it is evidently possible, with suitable care, to 
produce (as the “ new” Schultze shows) a wood powder which is 
perfectly safe and stable as far as spontaneous decomposition is 
concerned. The company, therefore, if they have not already done 
so, ought to take means to prevent powder of the low stability of 
the “ Bland” and “ Blissett’”’ samples being again issued from their 
works. F. Wooptanp Toms, F.C.S., Assoc. Inst. Chem. 

7, Busby-place, Camden-road, London, July 30, 1878. 


P.S.—Since writing the above I have examined cursorily a 
sample of the “Dittmar” wood powder, an American variety of 
‘‘ Schultze,” used by Capt. Bogardus in some of his recent shooting 
competitions. The powder is somewhat darker in tint, and of 
slightly larger grain, than the Schultze. In density it is inter- 
mediate between ‘ Bland’s”’ and the “New” powder; and the 
charge in a 20-bore cartridge was 42 grains. This powder would 
seem to be made from solid cubes of wood (not a pulped mass like 
the present “granulated” Schultze, nor sawdust splinters lke 
the old so-called “cube” Schultze). It contains no nitrate of 
baryta, but has a small quantity of nitrate of potash and soda. 
Possessing, a8 it would seem, therefore, a much smaller proportion 
of oxidising salts than the English Schultze, it should contain, to 
make up for this loss of force, a larger proportion of explosive 
pyroxylin; but this I have not experimentally determined. 


The issue of powder similar to the “ Bland” and “ Blissett”’ 
samples has been discontinued by the Schultze Company. 
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Recently I have again consulted Mr. Woodland Toms on 
the subject of gunpowder made from wood and cotton, and he 
writes as follows: 


With reference to gunpowders made from wood or cotton, 1t may 
not be amiss to point out that the fibre of these two substances is 
chemically identical, and that the products obtained by treating 
these bodies respectively with nitric acid of equal strength are 
hkewise undistinguishable one from the other. Those manu- 
facturers, therefore, who choose cotton, do so because it affords 
the purest form of fibre, and therefore needs least cleansing 
prior to being made into gunpowder. Schultze powder, in its 
early days, was made from wood fibre in a condition resembling 
a mixture of sawdust and shreds or splinters, for which roughly 
cut cubes were afterwards substituted. This would be a cheap 
material, but on account of the large amount of gummy and other 
impurities that have to be removed, it requires even greater care 
in its manufacture than is requisite with cotton. Those persons, 
therefore, who do not fear Schultze need not avoid the E. C. 
powder simply because it is a near relative of the highly explosive 
substance known as “gun-cotton.” This substance (scientifically 
called tri-nitro-cellulose) is only obtained pure by using the 
strongest nitric acid ; and in proportion as the acid is weakened, a 
smaller and smaller proportion of true gun-cotton is formed, till 
finally, instead of pure gun-cotton, a product is obtained that does 
not detonate, and requires oxidising agents like nitre to facilitate 
its ignition and combustion. This latter product dissolves in 
ether or alcohol, leaving a varnish on evaporation of the solvent; 
and it is called by photographers ‘ collodion” or “ soluble gun- 
cotton.” All the nitro-cellulose powders used in gunnery are 
therefore only diluted gun-cottons. The granulated Schultze 
powder now produced appears to be made from pulped wood fibre, 
partially converted into “ gun cotton,” or tri-nitro-cellulose, then 
mixed with nitre and nitrate of barium, and consolidated into 
grains by pressure. Dittmar powder consists of sawdust and 
sugar, compressed into thin veneer-like sheets, treated with acids, 
and broken up into grains, nitre being used as an oxidising agent. 
The Explosive Company, on the other hand, use cotton, and increase 
its power of ignition by similar salts to those used by the Schultze 
Company. The E. C. obtain evenness in density, however, not so 
much by solidifying the pulp by pressure, as by adding ether or 
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spirits of wine, which gelatinises the soluble constituents. This 
causes the grains to stick together after the solvent has been 
evaporated away, and they are accordingly separated by being 
rubbed through a sieve. The powder is coloured different tints 
according to the amount of true gun-cotton it contains, or rather, 
in accordance with its explosive force. 

Where accidents have occurred with any such powders it has 
generally been traced to a desire to quicken the rate of combustion 
(which is surely quite unnecessary) by increasing the percentage of 
the more highly explosive constituents. In the sample of Schultze 
that caused several accidents in 1878 I found on analysis that one 
half of the wood fibre had been converted into true gun-cotton 
(i.e., tri-nitro-cellulose), whereas in the ordinary samples only 
about one-third of the wood fibre is so converted. In a postscript to 
my report in 1878 I pointed out that the Dittmar powder used by 
Capt. Bogardus probably also contained a dangerous amount of 
gun-cotton. This view was afterwards confirmed by a number of 
accidents occurring in America from its use. It appears that Capt. 
Bogardus used Dittmar powder of unusual strength; but, as he 
used abnormally heavy guns (10Ib. is a favourite weight with him), 
and knows well how to load with this strong powder, he met with 
no accident. Some of the same powder, however, got into the 
hands of the trade, and was sold to customers without special 
instructions. Many persons therefore loaded in the same way as 
they had previously done with the weaker powder, pressing tightly 
and using thick wads, and hence ensued the bursting of the guns. 
Professor Henry Morton, President of the Stevens Institute of 
Technology, showed, in a report made to the editor of the New 
York Forest and Stream (Sept. 22, 1880), that the real cause of 
the accident with the Dittmar powder was similar to that elicited 
by me in the “Blissett”’ sample of powder mentioned in my 
previous report. F. Woopuanp Toms, F.C.S. 


7, Busby Place, N.W., Oct. 5, 1882. 


Fr 


SECTION V. 
THe Powper or tHE EXpiosivE ComMPpaNy, CALLED B. C. No. 12. 
During the present year (1882) the Explosives Company, at 
their Stowmarket works, have produced with the aid of their 
manager, Mr. Reid, a powder which appears to rival the 
Schultze in its absence from smoke, diminution of recoil, and 
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superior penetration over black powder. It is made of 
several qualities, suited to shot guns and rifles, the two being 
differently coloured, that for shot guns being pink, while the 
rifle powder is straw-coloured. The new powder, which is 
patented by Messrs. Reid and Johnson, is composed as follows, 
the final specification being dated the 8th of August, 1882. 


Heretofore all explosive granulated powders containing nitro- 
cellulose or other solid organic nitro-compounds have been com- 
paratively loose in texture and easily compressible ; so that the 
hallastic effect of such powders, and the strain produced by their 
explosion upon the barrel of the gun, varied according to ‘the 
degree of compression to which they were subjected in loading the 
cartridge or gun. 

The object of this invention is to produce a powder of hard 

and uniform grain, the use of which is free from the irregularities 
due to the variations of pressure in loading cartridges and guns. 
' In carrying out our invention, we take explosive powders con- 
taining nitro-cellulose or other sold organic nitro-compounds 
which have been granulated by ordinary and well-known methods. 
We moisten the granulated powder with ethylic or methylic ethers 
or alcohols or any mixture of these, whether with each other or 
with other liquids. The amount and proportion of liquid required 
to saturate the granulated powder vary according to the size of the 
vrains and the nature of their composition, but from 50 to 80 parts 
by volume of the liquid will in most cases be found sufficient to 
moisten 100 parts by volume of powder granulated in the usual 
manner. After the addition of the liquid the powder is dried, 
during which process the volatile portions may be recovered and 
afterwards used again. The grains, which adhere slightly to each 
other, are then separated by rubbing them through a sieve and are 
ready foruse. If necessary, suitable substances, which are soluble 
in the liquids which we employ, may be added to them for the 
purpose of waterproofing the powder, modifying its explosive pro- 
perties ; but we have found that compounds of nitro-cellulose which 
are hygroscopic when their texture is loose, do not absorb moisture 
when they have been hardened in the manner described. 

The hardening of the grains of explosive powders containing 
nitro-cellulose or other solid organic nitro-compounds, substan- 
tially as and for the purposes hereinbefore described, is what is 
claimed. 
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The regularity of grain of the E. C. powder is of great im- 
portance both as regards the loading of the cartridges and 
the combustion of the charge. Not only can the rapidity of 
combustion be regulated by the size of grain, as in black 
powder; but the hardness of the grain can also be modified by 
the above process, giving an additional means of controlling 
the evolution of gas. There being practically no dust with 
the E. C. powder, all charges loaded from one tin are similar. 

According to Dr. Siemens’s speech to the British Association 
on Aug. 8, 1882, Professor Abel has recently discovered that 
the corrosion in the interior of the gun barrels is chiefly due to 
the sulphur contained in black powder. This most probably 
unites with the iron, forming sulphide of iron, which would be 
removed during the cleaning of the bore. Sulphur is quite 
absent from the HE. C. powder, nor does it contain any sub- 
stance which exerts an injurious influence upon metal. Brass 
cases are not discoloured by it, and the deposit in the barrel of 
the gun is very small. - According to trials reported to me on 
reliable authority, the velocity of a bullet as tested by the 
Boulengé chronograph is about 8 per cent. greater than with 
black powder. 


SECTION VI. 
RELATIVE VALUE OF THE THREE EXPLOSIVES. 


This much-vexed question is a very important one, because 
it may possibly lead to the selection of a powder which is 
dangerous in its use, on account of its superior powers as an 
explosive, or from its relative absence of smoke and recoil. 
Black powder has certainly the advantage over all of its 
competitors in point of safety, as far as positive proof is 
afforded by its long use without accidents which are incapable 
of explanation. Of the new HE. C. powder, in this respect, 
little is known except that it is composed of guncotton in 
part, which no doubt makes it to be regarded with some 
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suspicion; but, as far as I have been able to learn, no approach 
to any accident can at present be traced to it. Still, no doubt 
it should be used with caution until time has proved its safety. 
Of wood powder, in point of safety, I have already written to 
the full extent of my knowledge, and I have supplemented 
what little I know by inserting the valuable and interesting 
letter of my friend “T.,” and also by obtaining another 
highly instructive report from Mr. Woodland Toms, which is 
inserted at page 325. This gentleman has paid great atten- 
tion to this subject at my request, in 1878 as Editor of the 
Field, and recently for the purpose of the present work. But, 
leaving out of the question the comparative safety of the 
different kinds of powder, I must now discuss their relative 
advantages and disadvantages in the sportsman’s hands. 
On first hearing of the new explosive I proceeded to examine 
into its nature, and was most favourably impressed with 
its powers; but the gun with which the manager of the 
works (Mr. Reid) conducted his experiments not being first- 
class, I could not come to any positive conclusions; and not 
being myself able to carry the experiments farther, I commis- 
sioned Mr. Jones, of Birmingham, who undertakes to try guns 
for the public, to test it fully ina first-class gun. This he did 
at once, and the following is his report, published in the 
Field of July 29, 1882. 

S1r,—In accordance with your request, I herewith beg to hand 
you the results of my experiments with the new gunpowder, No. 12 
E. C., sent to me by the Explosives Company, Limited, Stowmarket, 
for trial. In order to obtain some idea of the comparative value of 
this new explosive, I tested it against equal loads of Schultze and 
a proportionate quantity of C. and H., No. 4, T. S. powder. For 
these experiments I used the right barrel of my double gun, 
specially bored and chambered for Kynoch’s 14-gauge “ Perfect” 
shell—weight of gun, 6{lb., 30in. barrels, 40 yards’ range; 1Joz. 
of No. 6 chilled shot of 270 pellets per ounce. All the charges 


of powder and shot were correctly weighed on finely-adjusted 
scales. The 10in. shot-plate of the force gauge was let into a 
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specially-constructed target, which enabled me to take the pattern 
and force with great facility. I could not distinguish any 
difference in recoil or amount of smoke between the Schultze and 
the No. 12 EK. C. powder. 

The Explosives Company have also sent me another sample of 
their powder (No. 16) to report upon—said to be better when 
cartridges are loaded by measure—but it arrived too late for me to 
test for this week’s publication. I will, however, test it, and will 
send you results early next week. W. P. Jonss. 

75, Bath-street, Birmingham, July 26, 1882. 


No. 1 EXPERIMENT, WITH 42GRS. No. 4 EXPERIMENT, WITH 46GRS8. 





ScHULTZE. > SCHULTZE. 
Scale. 10in. Plate. Force. Pattern. Scale. 10in. Plate Force. Pattern. 
95 39 2°44 236 126 51 2°47 220 
107 46 2°33 228 130 53 2°45 224 
93 42 2°21 219 124 51 2°43 229 
124 53 2°34 235 115 50 2°30 220 
110 45 2°44. 223 147 61 2°41 240 
105 48 2°19 218 205 78 2°62 261 
175 64 2°73 234 
6)13°95 1359 | 117 51 2°29 218 
128 52 2°46 229 
Average ...... 2°32 226°5 | 117% 50 2°34 212 
Highest ...... 2°44 236 10)24°50 2287 
Lowest. ...... 2°19 218 
Figure of merit—4.59 Average ivaia s 2°45 228°7 
Highest ...... 2°73 261 
Lowest......... 2°29 212 


Figure of merit—473 
No. 2, witn 42ers. No. 12 E. C. | No. 5, with 46ars. No. 12 E. C. 











SPORTING EXPLOSIVE Co.’s. SPORTING EXPLOSIVE Co.’s 
Seale. 10in. Plate. Force. Pattern. | Scale. 10in. Plate. Force. Pattern. 
87 39 2°23 221 144 56 2°57 243 
113 49 2°31 228 148 57 2°60 237 
128 59 2°17 237 130 51 2°55 221 
143 59 2°42 219 118 48 2°46 217 
110 48 2°29 221 159 61 2°61 238 
97 41 2°36 230 109 46 2°33 220 

—_—— 128 52 2°46 | 222 

6)13°78 1356 139 54 2°58 232 

—_— 90 43 2°09 201 

Average ...... 2°29 226°0 120 47 2°55 222 

Highest ...... 2°42 237 10)24°80 2253 
Lowest......... 2°17 219 

Figure of merit—455 Average ...... 2°48 225°3 
Highest ...... 2°61 243 
Lowest.......... 2°09 201 


Figure of merit—473 
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No. 3, WITH 3pKs8. C. & H. No. 4 T. 8S. No. 6, wirH 34prs. C. & H. No. 4 




















BLACK. T. S. Buack. 

Scale. 10in. Plate. Force. Pattern. Scale. 10in. Plate. Force. Pattern. 
130 57 2°28 237 | 126 50 2°52 234, 
113 48 2°35 211 118 43 2°75 219 
124 50 2°48 220 | 131 o7 2°30 228 
119 48 2-48 217 | 100 43 2-33 206 
104 48 2°17 242 ' lll 46 DAL 218 
113 49 2°31 228 , 118 48 2°53 935 

——- 110 46 2°39 220 

6)14-07 1355 | 113 48 235 253 

_ ! 110 47 2°34 226 

Average ...... 2°34, 225°8 = 113 ol 2:22 232 
Highest ...... 2°48 242 : 10)24°14 2271 

Lowest... ..... 2°17 211 | 

Figure of merit—460 Average b satereiaee 2°41 Pie ae I 
Highest ...... 2°75 253 

Lowest ... . 2°22 206 


Figure of merit—468 
By this trial my favourable opinion, formed at Stowmarket, 


was corroborated, the following being the averages of the three 
high and low charges of each powder. 














Average | Average | Figure of 

Force. | Pattern. Merit. 
Schultze, 42grs. .. .. ........ 2°32 226°5 458°5 
E. C. Powder, 42ers. ........ 2°29 226 455° 
Black Powder, 3drs. ..... .. 2°34 | 225°8 459°8 | 
Schultze, 46grs.. 02. 00... .. 2°45 | 228°7 473°7 | 
E. C. Powder, 46grs....... 2°48 225°3 4733 | 
Black Powder, 3}drs. ... 41 | 227-1 468°1 





It appears from this trial that the new powder is almost 
identical in its powers with the Schultze, and in the higher 
charge stronger than black powder. The difference between 
the three is, however, scarcely worth taking into consideration, 
except as to force, in which the E. C. powder, 46 grains, 
shows its superiority very decidedly. In regard to the 
absence of smoke, which is very important im using the 
second barrel, both these new powders are, however, so far 
superior to the old black that there 1s no comparison between 
them ; and, irrespective of danger, the latter would stand no 
chance whatever with the sportsman. 
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SECTION VII. 
Varying WeicuHt oF GUNPOWDERS. 


About the time of the Meld trial of explosives in 1878, 
complaints were rife with respect to cartridges loaded with 
improper charges of Schultze powder, owing to many 
measures in use being of different size, although marked for 
the same quantities. This appears to have arisen from the 
changes that had taken place in the manufacture of that explo- 
sive, whereby the density of the powder was changed, and 
consequently measures that had been made to hold 42ers., 
45¢rs., &c. of Schultze when the powder was light, contained 
a much larger weight when the powder was heavier. A com- 
parison being made with many different samples of powder, it 
was found that not only had the Schultze widely varied in 
density, but that the black powder also differed to an extent 
that was little dreamed of by most sportsmen, as will be seen 
by the following remarks on the subject :— 

There is, as far as I know, no definite rule for determining the 
capacity of measures which are made for black powder, still less for 
Schultze; and if a maker takes for his standard any one sample of 
powder, it will not only vary considerably from other samples, but 
the same measure of the same powder will vary in weight according 
to the manner of filling—two or three sharp taps being much more 
effective in settling down the powder than a much larger number 
of feeble taps. 

It is often remarked that sportsmen cannot take the trouble to 
weigh charges when loading their cartridges; and I have heard it 
said that to weigh every charge at the Field gun trials was carrying 
accuracy to a needless degree of nicety; but, without pretending 
that it is requisite to weigh all charges under ordinary circum- 
stances, 1 am of opinion that it is desirable to weigh a charge or 
two on purchasing a new measure, or on getting a new kind of 
powder, so as to know what quantity you really are using ; and with 
regard to competitive trials, the necessity of weighing the charges 
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in such cases was never so clearly brought to my mind as by 
carrying out the experiments which I am about to describe. 

The Editor kindly placed at my disposal various samples of 
powder, for comparison with regard to weight, and I have supple- 
mented them by others in my possession. For convenience of 
weighing on a delicate balance, and to prevent any possibility of 
spilling, I adopted, instead of an ordinary powder measure, a small 
stoppered bottle, which would hold 33drs. of black powder, more or 
less. I say “ more or less” advisedly, for, notwithstanding the 
general impression that 3drs. or 33drs. is a definite quantity, I 
found that this measure would contain, of one sample, nearly 
3idrs. by weight, whereas about 3idrs. of another sample sufficed 
to fill the measure—a fact which I venture to think will be a 
surprise to others, as it was to myself. Accordingly, if two such 
samples had chanced to be put in competition at the gun trial, the 
mere measuring of the powder would have afforded no fair com- 
parison of the actual quantity used in the respective charges. 

I found, moreover, by filling the same measure several times in 
succession, that there is great difficulty in obtaining exactly the 
same results, even if the utmost care be used. In order to obtain 
uniformity, I adopted the following process. The glass bottle 
which I used as a 34 drachm measure was closed by an accurately- 
fitting stopper, which served as a gauge, for I filled the bottle 
with the powder till it was on a level with the neck and just 
touched the stopper—tapping the bottom of the bottle on the table 
in order to settle the powder down equally. If I found there was 
room for an atom or two more of powder under the stopper, I made 
the addition; and if I found the stopper would not go fairly in 
without pressing down the powder, I removed a small quantity. 
Yet, with all these endeavours to secure exactness, I could not 
obtain absolute uniformity of result; for successive measures 
from the same sample sometimes varied quite a grain in weight, 
and that with a balance which would weigh to the thousandth part 
of agrain. If, then, such be the result of my attempts to secure 
uniformity, how much more likely to vary would be charges 
measured in a rough-and-ready fashion, without any special 
attempt at accuracy ? No doubt it may be said that one grain out 
of ninety or a hundred is only a trifling divergency, and with 
common scales such differences would be much less apparent, or 
scarcely noticeable; still it must be observed that this difference 
was between charges supposed to have received exactly the same 
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handling; and when there was purposely a difference in manipula- 
tion (the powder being gently poured in without shaking) there 
was a marked change in the result, more especially with powders 
of low density, the variation being sometimes six or seven grains 
instead of one. 

The difference in the weight of the powder does not depend 
merely upon the size of the grain, as is commonly supposed, but 
mainly upon its density. On sifting, however, the large grains 
from the small,in some granulated Schultze, I found the large 
were decidedly the heavier; but the mixture of the two was heavier 
than either taken alone, as the fine dust would le between the 
large grains, and consequently add to the weight. 

Of the black powders I weighed ten samples, and the heaviest 
and lightest were of the same sized grain—No. 2; for so I class 
the heaviest of the lot, Curtis and Harvey’s “medium basket 
grain,’ which has no number, but is of just the same size as the 
Kames Company’s “ Medium No. 2,” the lightest of the lot—the 
latter a sample of powder made some half-dozen years ago. The 
ten samples comprised two of each size, from No. 2 to 6, by various 
makers, and the results of the weighings of the same bulk of each, 
well shaken down, are here given in grains. The shaking down 
was decidedly greater than would be given in ordinary loading ; 
but with less shaking the divergency would have been even greater, 
from the light powder lying so much more loosely than the heavy. 


Lightest. Heaviest. 
33drs. measure of No. 2 weighed 92 grains. ......... 101 grains. 
7 . No.3 4, 94b gg ceeueees 99, 
fe ss No. 4 53 93 oe 94 4g 
55 i No. 5 re DOE: Soe. “angered 97% Sy, 

a - No.6 4, 97K gg severe 988, 


For comparison, I may mention that 3} drachms avoirdupois 
are equal to 952 grains. 

When there is so much divergency in different samples of our 
old friend the black powder, which is ordinarily looked upon as a 
model of regularity, we may naturally expect a much greater 
difference in its modern rival, which has undergone so many modi- 
fications in a few years. When imported from Germany it was a 
“ fluffy ’’ kind of powder, of an orange-brown tint, and so light that 
about 25 grains sufficed to fill my 33 drachm bottle; but it will 
shake down to almost any extent, and I gave it up at about 33 
grains with ube conviction that it would take much more. Of 
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English manufacture there was a very similar powder as regards 
appearance, except that its colour was a dull yellow. Then there 
was a cubical or sawdust-looking powder; and of this, issued 
about 1872, I find the bottle will hold 42 grains. How many more 
varieties there have been, I cannot undertake to say. 

With the granulation of the powder, however, one former 
objectionable feature is removed, as the samples I have examined 
now shake down only to a comparatively small extent—less, in fact, 
than some samples of black powder. But the granulated powder 
is, as a rule, considerably heavier than the old or sawdust powder. 
One sample, issued in 1877 or the previous year, and about which 
complaints were very rife, is heavier than any other sample I have 
met with—the 33 drachm bottle containing 525 grains; and as this 
was also stronger, weight for weight, than its predecessors, 
accidents will be readily accounted for, if persons loaded with the 
same bulk as before, as they would be using a much larger quantity 
than was intended. Another sample, issued in 1877, was decidedly 
lighter, the bottle only containing 493 grains. This was followed 
by the powder made for the Field trial of May, 1878. It was ighter 
in colour, and I think a trifle heavier in weight, than that of the 
previous year; but they are so near together that I hesitate to say 
whether the difference in result is due to the powder or to shght 
differences of manipulation in filling the measure. With the last 
issue, however (November, 1878), there is again an increase in 

‘aveight as well as strength, though not to the same extent as that 
0 wmplained of a year or two since, the weight here being 51 grains. 
I think it is a great pity that the Schultze Company should 
uve made this increase in the density of their powder. Such an 
icrease seems to be always accompanied by increase of violence— 

, quality to be avoided as much as possible. dt 

The manufacture of the denser powder last mentioned was 
afterwards given up, and the Schultze Company have since 

jissued powder which has been much more regular and 
| satisfactory than it ever had been before in this respect. 

‘Another matter which has puzzled many persons who have 

| tried to weigh their powder is the weight represented by the 
| word “drachm.’” In numerous instances sportsmen who 
, :| have wished to try their guns carefully, and have weighed 


‘ i! their powder instead of using a measure, have found 3 drachms 
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of powder fill the cartridge case, without leaving any room for 
the shot. They had, in fact, made use of apothecaries’ weights 
instead of avoirdupois weights. An inquiry on this subject 
by a German sportsman led to the following information being 
given in the Field, as before by my valued friend “'T.”’ ; and 
it may be of service to many others, both at home and abroad, 
if it be reprinted : 


We are by no means surprised to learn that a foreign reader 
finds it difficult to understand English weights, seeing that many 
of our own countrymen are likewise puzzled thereby, owing to the 
absurdity of different systems being in operation, and making use 
of the same words to represent widely different quantities. Thus 
one pound (avoirdupois), of 7000 grains, is divided into 16 ounces 
of 16 drachms each (or 256 drachms to the pound) ; and another 
pound, of 5760 grains, is divided into 12 ounces of 8 drachms each 
(or 96 drachms to the pound) when used as apothecaries’ weight, 
whilst this same pound is divided into 240 pennyweights when 
used, under the name of troy weight, by goldsmiths and jewellers. 
Here, then, we have the anomaly of a large pound with small 
ounces and drachms, and a small pound with large ounces and 
doubly large drachms. No wonder that we occasionally receive 
letters from bewildered correspondents, who, having got a friendly 
apothecary to carefully weigh for them 31 drachms of blac 
powder, find that the cartridge case will not hold it—which is n 
surprising, seeing that 3; drachms apothecaries’ weight a, 
equivalent to about 7{ drachms avoirdupois. In a simil: 
fashion, our present correspondent has been misled by the tabl 
of weights which he quoted in his letter. We may therefor 
state that, for gun charges, the system of weights employed i 
that used for all general domestic and commercial purposes, viz.. 
avoirdupois weight; while the two other systems are specially 
applied, the one to medicines, and the other to precious metals and 
jewels. 

In compliance with our correspondent’s request, we now give a 
short table of the weights most generally used for ordinary charges 
of powder and shot ; and we add their metric equivalents, for more, 
ready comparison by foreign readers. In giving the grains, we do. 
not go io the minuteness of decimal fractions, as 274 grains vary. 
only to a very trifling extent from the exact equivalent of the’ 
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drachm (27'34375 grains), and the former fraction is much more 
comprehensible to those readers who are not familiar with decimals, 
The metric weights are given to the nearest milligramme. 


Buack PowvDER. ScHULTZE. SHOT. 

Drachms. Grains. Grammes.|Grains. Grammes.|Ounces. Drachms. Grammes. 
1... 274... =1°772 1... 0°065 Of ... 14 ... 24806 
23 4. FER... §«=4°872 38 ... 2°462 1... 16 ... 28°350 
8... 82... 5.815 42... 2°722 14... 18 ... 31°894 
34... 89S 575B 46... 2°981 1k... «620... -85°437 
3k Odds EK CW.) «6201 50... 3'240 18... 22 =... 88-981 


We have given the Schultze at intervals of 4 grains, which are 
about equivalent to a quarter of a drachm of black powder; 
intermediate quantities can be calculated from the unit, one grain 
being slightly under 65 milligrammes (‘064799 gramme). 

The specific gravity as well as the strength of Schultze powder 
varies somewhat in different samples; and in black powder also 
there is some variation in weight with the size and density of 
the grain; but for ordinary purposes the weight of Schultze may 
be taken as about half that of black powder, and, consequently, 
a measure holding 3 drachms of black powder would only contain 
about 1; drachms or 41 grains of Schultze. It is a common 

practice, however, for sportsmen to say that they fire “‘3 drachms” 

“37 drachms” of Schultze in a 12-bore gun, because, in loading, 
they have used a black-powder measure marked with these weights ; 

‘but those oe do so might with equal accuracy say that they fire 
ai an ounce” or “an ounce and a quarter” of Schultze, if they were 
"p make use of a measure marked for shot instead of powder. 


CHAPTER XI. 
SHOT. 


SECTION I. 
VARIETIES OF SHOT. 


SHot varies in degree of hardness as well as in size. 

In reference to hardness, until the introduction of the 
choke-bore all shot used in sporting guns was made of lead 
without any alloy, but it was found at that time that a harder 
metal suited the new bores better; and ever since, a 
hardened shot, or that of the Newcastle company called 
““chilled shot,” has been very generally used, not only in 
choke-bores, but also in cylinders. 

All shot is made by dropping melted lead from a height, 
the tendency in all liquids to assume a spherical form when 
only in contact with air being exemplified in metal. In 
America—and it was at first said also at Newcastle—a blast 
of cold air is admitted to the shot as it falls, which is saia 
to harden it, but I believe in reality all Enghsh hard shot 
is made so by an alloy of some kind, and not by really 
chilling the shot with cold air. At all events, other makers— 
notably those of Walker, Parker, and Co., and Lane anc 
Nesham, of London—produce, by means of alloy, shot witl 
all the qualities displayed by the Newcastle company. 

In all cases, whichever hard shot is used, the specific gravit 
is less than that of lead; and, consequently, where the numbe' 
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per ounce are the same, the size per pellet will vary. The 
difference in hardness is not so great as entirely to prevent 
the spread of the pellets on striking iron, and the variation 
is less in the chilled or hard shot than in the unalloyed 
leaden pellets. The sizes vary from A A A A of the London 
companies, of 80 per ounce, to small dust shot, which is 


about 3000 per ounce. 


The following are the respective sizes and numbers: 


NEWCASTLE CHILLED 





SHOT. 
No. of 
Size. pellets 
per oz. 
AAA 40 
AA 48 
A 56 
BBBB 56 
BBB 64 
BB 76 
B 88 
1 104 
2 122 
3 140 
4 172 
5 218 
6 270 
6* Northern size. 300 
‘ 7 340 
4 8 450 
9 580 
4 10 850 
: 11 1040 
™ 12 1250 
} Large Dust. 1700 
f 2800 to 
i Small Dust. d 3000 
, Mould Shot. 
psinae gaara Eee ea ed 
; SG 8 
1 SSG 11 
SSSG 14 








{ 








WALKER, ParRKER,!, LANE AND NESHAM, 
| AND Co., LONDON. || LONDON. 
No. of | No. of 
Size. pellets | Size. pellets 
per oz. | per oz. 
Mould Shot. , AAAA' 30 
——_—————---— AAA 35 to 40 
LG 5s} AA | 4.0 
MG 82 | A 45 
SG 11 . BBB | 50 
SSG 15 | BB 58 
SSSG 17 BO, 75 
1 80 
Drop shot. 2 | 112 to 120 
3 : 135 
AA 40 4 ; 175 to 180 
A 50 5 | 218 to 225 
BB 58 6 | 278 to 290 
B 79 — 340 
1 82 8 | 462 
2 | 112 9 | 568 
3 | 1385 10 985 
4 197 Dust | 1762 
5 | 218 Beka et ee et ie oe 
6 | 270 Mould Shot. 
7 341 Sa ee 
8 | 600 SG 11 
9 | 984 SSG 15 
10 1726 |, SSSG 17 
Set | Variable. | ae . 





; American shot varies still more than the English, and is not 


@ regular in shape. 
akers are as follows: 


The sizes of the principal American 


z 2 
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Size. | Leroy and Co./} Tatham Bros.| St. Louis. Size. Chicago. 

TT 32 per oz. 31 per oz. 33 per oz. || OO O 27 per oz. 
T 38 —C«, 36 —sSCs 39 SC, 00 33 45 
BBB 44 ,, 42 ,, 46 ,, O 38 ss; 
BB 49, 50 C=; 51_sSC,, BBB 46s, 
B 58 SC, 59° 5; 60 ,; BB 53s, 
1 69 SC, VW 43 Wh <4 B 62 ,, 
2 82S, 86 sy, 90 5 1 wos <4 
3 98 —C«,, 106_—SCéi,, 100_—S—=«;; 2 92. =C«ss, 
4 121 - ,j, 132 —C,, 118 —S,, 3 118 a, 
5 149, 168 =C,, 159i, 4 146, 
6 209 =a, 218 a, 237 ss 5 $72? 4, 
7 278 ~—C,, ZO +4, 299 ,, 6 216 =, 
8 375s 399 si, 385 a, 7 323 _—so=,, 
9 560 _—sé=é««, 568 509s, 8 434 ,, 
10 822 —,, 848, 700s, 9 596, 
11 982, 1346, 1103 ,, | 10 854, 
12 1778 SC, 2326 —sCss, 11 1414 ,, 
i 12 2400 =, 





When the shot has been dropped into the water at the 
bottom of the shaft, it is collected and passed through sieves 
in succession, the smallest of course passing through the 
finest sieves, and each batch being collected by itself to 
be put aside as belonging to the number represented by 
that sieve. It is, however, only by actually counting that 
the result of any sifting can be ascertained with certainty in 
point of numbers. 


SECTION II. 
VELOCITY OF SHOT. 


Upon the velocity with which shot travels to the object 
aimed at depends its killing power, assuming the weights to 
be equal. The force of the blow given will, however, vary 
in proportion to the weight per pellet. Here, again, how- 
ever, I shall avail myself of the valued services of my friend 
“«T.,” as well as those of Mr. Rigby and Mr. Griffith, both 
of whom have tested shot with the Boulengé chronograph. 

Until about three years ago very little was known about the 
velocity of the pellets fired from shot guns; and most extrava- 
gant assertions have been made on the subject. With mili- 
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tary weapons it was very different, the initial velocity of the 
bullets fired from the Snider-Enfield and Martini-Henry rifles 
having been very accurately determined, the Government 'Text- 
book for the Use of Officers at Schools of Musketry giving the 
former at 1250 to 1290 feet, and the latter as 1290 to 1340 
feet per second, according to the density of the powder used. 

The inatial velocity of charges of loose shot has not even 
yet been determined; but that of spherical bullets, fired from 
a smooth bore, was ascertained at Messrs. Holland’s trial of 
sporting rifles, carried out under my supervision, and reported 
on in the Field of Nov. 22nd, 1879. There was, however, but 
one smooth-bore gun fired, viz., one of 10-gauge, which was 
shot with 8drs. of powder, and showed a velocity of 1470 feet 
per second, a rifle of the same bore, fired with similar bullet 
and charge of powder giving 1460 feet, or only 10 feet less 
velocity. With 12-bore rifles, fired with 4drs., ddrs., 6drs., 
and 7drs., the velocities were respectively 1156, 1270, 1395, 
and 1481 feet per second. These velocities were taken at 35 
yards; and the corresponding initial or muzzle velocities, 
as ascertained by calculation, would be respectively 13809, 
1447, 1595, and 1696 feet per second. 

The first positive information made known with respect to 
the mean velocity of charges of small shot was contained in the 


following letter from Mr. Rigby in the Freld. 


S1r,—It is not strange that there should be ‘“‘ One Sorely Per- 
plexed” on this subject when estimates of the time of flight for 
forty yards vary so widely among your correspondents as from one- 
fifth of a second to one-tenth, and in Mr. Dougall’s case to one- 
nineteenth of a second. 

I have ascertained the true time by the chronograph, and it varies, 
with the charges in general use, from one-sixth to one-seventh of a 
second, the latter being the time fora good 12-bore, with 3}drs. and 
1joz. of No. 6 shot. These times correspond to a mean velocity of 
720ft. and 840ft. per second respectively, which are of course higher 
than the final or striking velocity at forty yards. 
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Your correspondent “T.,” in seeking to deduce the latter from 
the indications of your instrument, has made no allowance for the 
force with which the pellets recoil from the plate, an item which 
must be taken into account, as it has no certain relation to the 
recoil of the hammer used to fix the scale of force ounces. 

72, St. James’s-street, May 13th, 1879. JoHuN Riasy. 


Mr. Rigby’s ascertained results, with regard to the mean velocity 
of the pellets, being obtained by the chronograph, may be accepted 
as conclusive. They go to confirm “T.’s”’ calculations with regard 
to the final or striking velocity at 40 yards, so far as one can judge 
by inference. In these calculations, as Mr. Rigby points out, no 
allowance was made for the force with which the pellets recoil 
from the plate ; but neither was any allowance made for the force 
with which the hammer recoils. To be minutely accurate, no 
doubt these should be taken into consideration; but “'T.” informs 
me that he intentionally avoided any allusion to this part of the 
subject, as only hkely to complicate the question, without any 
corresponding advantage. In both cases the recoil is chiefly due 
to the elasticity of the spring which backs up the plate; and this 
elasticity is constant, whether the blow is from the shot or the 
hammer. Between the shot and the hammer there is, however, 
a difference of elasticity arising from the difference of material 
from which they are made; tut this is not. sufficiently large to 
interfere very materially with the general result. 


The last paragraph of Mr. Rigby’s letter refers to a com- 
munication in a previous issue, which has been already alluded 
to by Mr. Griffith (page 39, ante), and which it may be as well 
to reprint here. It suggests, as will be seen, a mode of ascer- 
taining the final velocity of shot at 40 yards, taking as its basis 
the results recorded by the Field force gauge. 


It was with some interest that I read the remarks of ‘“ Experi- 
ment” in the Field of April 12th, 1879, where (writing on the 
subject of ‘Shooting in Front of your Bird ”’) he said that he had 
taken considerable pains to ascertain the time of flight of No. 6 
shot from a 12-gauge breechloader, with charges of ljoz. shot and 
3drs. powder, and that he found the time for 40 yards was almost 
exactly one-fifth of a second. For my own part, I should have 
supposed that the time would have been somewhat less, as the above 


SHOT. 343 


time would give a mean velocity of 600ft. only, whereas my impres- 
sion has been that this would be about the final velocity of the 
pellets at a 40 yards range. 

My impression in this respect receives some confirmation from 
what appears to me to be a very easy mode of calculating velocity 
from the working of the ‘“‘force gauge” used during the Gun Trial. 
It is simply an adaptation of the principle that, as the momentum 
of a moving body is the product of its weight multiplied by its 
velocity, you may, when both momentum and weight are known, 
nscertain the velocity by dividing the former by the latter. The 
tubles given in the report of the Gun Trial supply the necessary 
particulars, as the numbers recorded on the “force gauge” are 
units of momentum, based on the ounce. These units having no 
recognised name, the Editor has designated them “ force ounces,”’ 
and I shall here adopt his expression for the sake of distinctness. 
The weight is of course ascertainable from the number of pellets, 
there being 270 to the ounce of the No. 6 shot used at the trial, 
and each pellet, supposing them all to be equal, is therefore ;4,02., 
and 60 pellets are ;%,°,02. 

I need scarcely state that, in dividing a number (say 131) by a 
fraction (say ;°,°;), the number is divided only by the top figures or 
numerator, and is multiplied by the lower or denominator. In the 
report of the Gun Trials, however, the first portion of this work has 
already been done for us by the calculation of the force per pellet, 
and, consequently, we have merely to do the multiplication by 270. 

The remaining process, therefore, is simply as follows: Tuke the 
ascertained force per pellet, multiply it by the number of pellets in 
the ounce, and the product is the velocity with which the shot struck 
the plate. 

Taking, for example, the first shot with the mght barrel of 
Messrs. Trulock and Harris’s 12-bore gun (see page 61), we find 
that 37 pellets struck the 10-inch plate, and 74 was marked on 
the gauge, or exactly 2 force-ounces to each pellet. Multiplying 
2 by 270, we get 540ft. per second, as the velocity with which 
these 37 pellets struck the plate. Here the calculation is so easy 
that it may be done in the head, without resorting to pen and 
paper. But the first shot with the left barrel is more difficult, 
as 131 force-ounces were marked on the gauge by the blow of 60 
pellets; hence the force per pellet was 2°18, which, being wmul- 
tiplied by 270, gives 589 velocity, omitting fractions of a foot. 

Many who read this, but have not read the description of the 
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force-gauge, will doubtless be disposed to ask why it is assumed 
that the 540 and 589 mentioned above are taken to represent 
velocity. I may therefore explain that the new “force gauge” is 
based upon the fact that the momentum of any body is propor- 
tionate to its velocity and weight; and it is upon the same 
principle that the foregoing calculation is based. 

For full particulars respecting the “force-gauge,’ I must refer 
the reader to the editorial article and: accompanying illustration ; 
but I may here briefly state that the scale of the machine is marked 
in accordance with the effects produced by hammers of given 
weights striking against the shot-plate with a given velocity. 
Thus, a 20z. weight with 8ft. velocity marks 16 force-ounces on 
the scale; 40z. x 8ft. velocity marks 32; 80z. x 8ft. marks 64; 
and so on. If a result equal to either of these (say 64 force- 
ounces) be produced by a blow from a body of less weight than 
above stated, such result must have been produced by an increase 
of velocity corresponding with the decrease in weight. Accordingly, 
if the body weigh only loz. instead of 80z., the velocity required 
to mark 64 force-ounces on the gauge would have to be eight 
times as great as in the latter case; if the weight be but half an 
ounce, the velocity would be sixteen times as great, or 128, because 
128 x § 1s equal to 64; and, again, if the weight be -;';0z., the 
corresponding velocity would be 640. 

If, then, we take the third shot with the right barrel in the table 
alluded to, we find that 54 pellets struck the plate, and their 
combined weight is one-fifth of an ounce. Had the blow from 
this i0z. marked 64 force-ounces on the gauge, the velocity would 
have been five times 64, or 320; but we find by the table that the 
number marked on the gauge was 124, and the velocity would 
therefore be five times 124, or 620. A like result is obtained by 
taking from the table the force per pellet and multiplying by 270; 
because } and ,54, are the same, and the force per pellet (2°30) is 
the 54th part of the 124 force-ounces marked on the gauge. 

If shot of any other size were used, the process would be similar, 
only substituting for 270 the proper number of pellets per ounce. 
Thus, with No. 5 shot, at 218 pellets to the ounce, 54 pellets would 
be ,54,0z.; and if this scored 124 on the gauge, the result would 
still be 2°30 per pellet, but, being multiplied by 218 instead of 270, 
the velocity is only 501. Here we have larger shot; and with 
heavier pellets and lower velocity the same force is indicated as by 
lighter pellets and higher velocity. 
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Taking the averages of the thirty-six guns which competed in 
the 1879 trials, I find that, on this basis, the shooting at 40 yards 
gives, as the average velocity of the pellets when striking the target— 
for the 12-bores, 592ft.; for the 16-bores, 582ft.; and for the 
20-bores, 570ft. per second. 

Possibly, it may be asked, how do I account for the wide diver- 
gencies which occasionally occur between the velocities of succes- 
sive shots from the same gun. I can only say that I do not 
pretend to account for them, any more than to account for diversity 
in pattern, &c. We simply know that, from some cause or other, 
guns do not shoot alike with every discharge, whether they are 
fired at game or at targets; and the report of the trial of 1878 
shows that, with successive shots from the same barrel, some 
penetrated twice as many sheets of papers as others. Various 
causes would conduce to such a result, and one of them might be 
this: Supposing that, owing to a defective wad or any other 
irregularity, the charge of shot opened out immediately after 
leaving the barrel, instead of keeping in a compact mass, the 
pellets would then rapidly lose their velocity, in consequence of the 
increased resistance they would encounter from the air by reason 
of the greater amount of surface exposed to its action. If we 
have a spherical leaden ball of one inch in diameter, and the same 
quantity of the same metal be made into pellets of one-tenth of an 
inch diameter (which is about the size of No. 6 shot), 100 such 
pellets would have the same area of surface as the one-inch ball; but 
the quantity of metal in the ball would make 1000 such pellets, and 
consequently, if the ball and the pellets were projected with the 
same initial velocity, and the pellets travelled separately, the aggre- 
gate resistance received by the mass of small shot would be ten 
times that received by the ball; and they would lose speed 
accordingly. Everybody knows that there is an immense differ- 
ence in the velocity of a loose charge of shot and the same charge 
when it “ balls,” or when it is inelosed in a wire cartridge or a con- 
centrator. So long as the pellets are kept in a compact mass, they 
expose to the resistance of the atmosphere little more surface than 
that of a solid ball; but when they spread apart, each receives its 
amount of individual obstruction, and rapidly loses its force. The 
object of the skilful gunmaker is to produce, by careful boring, a 
compact delivery of the shot for as long a distance as is compatible 
with the purpose for which the gun is required. When, from any 
little irregularity, this compactness is interfered with, the force of 
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the pellets at the end of 40 yards is considerably lessened, although 
the initial velocity of one charge may have been equal to that of 
another which produced a much better final result. 


Jig 


Soon afterwards, Mr. Griffith, in order to ascertain the 
velocity and striking force of different sizes of shot with 
various charges of powder, carried out a very extensive series 
of experiments with shot of seven sizes (Nos. 2 to No. 8 inclu- 


sive), using both black and Schultze powder. 
is a summary of the results : 


SHOT. 


Size and 
Charge. 


No. 2 | ex 


»  lioz. 


99 39 


a lioz. 


39 39 


9 loz. 


39 39 


No. @. 10z. 


99 3 
39 39 
99 39 





Charge and 
Description. 





23 drs 
ae 


3 
3hdrs. 


& 


¢. 
Sch 
C.& 
Schultz 

C. & H. 
Schu 

C. & H. 
NS) 
C.& H. 
Schultze. 


C. & H. 
Schultze. 


.C. & H. 
Schultze. 
C. & H. 
Schultze. 
.C.& H. 
Schultze. 


C. & H. 
Schultze. 


C.& H. 
Schultze. 


C. & H. 
Schultze. 


.C. & H. 


Schultze. 
C. & H. 
Schultze. 


H. 
ultze. 
rae 


ltze. 


chultze. | 


Ee 





98 
91 


74 
67 
85 








The 


rr nr ree ean nyse en marine ye A 








es | ra 
i Ss | 5 
Le Ok Ags 
22 
Ves? 
qt $2 
Wee.te 28 
ee 19 
(86 63 
ba 93 
cae 
oe 
58 | 105 
oon 
‘loa | 112 
| J | 

} 69 83 
} : 
, 80) 8 
) 

', 87 | 87 
| 

t 

'Ug7 | 102 
) 

191 | 104 
) 

Los | 115 
5) 

‘ 70 100 
tsi 100 


following 


1448 | 846 
417 | 837 
3°56 | 814 


912 


984 


3°16 | 842 





| 

| 

| 
4°18 | 887 

| 


3°14 | 819 





2°03 | 808 


2°81 | 892 
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Size and 
Charge. 


Mo. &. 1oz. 


99 


lioz. 


PowvER. 


Charge and 
Description. 


34drs. 


33 


2kdrs. 


3drs. 


3drs. 


+9 


3odrs. 


Bhdrs. 


99 


24drs. 


3drs. 


9 
3tdrs. 


23 


3drs. 


93 
oddrs. 


9 


3drs. 


? 


3drs. 


39 


2hdrs. 


Sdrs. 


3} drs. 


29 


2hdrs. 


Sdrs. 


Shir. 


3 


3drs. 


Shdrs. 


33 


Shdrs. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 
Schultze. 
C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


| 
100 | 
| 
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SRPARATE AVERAGES.’ GENERAL AVERAGES. 


@ <0 | Recoil. 


80 


89 
84 


93 
84 


94 | 
87 
99 | 
91 
75 | 
67 | 
85 
Ti 
V4 | 
a6 
86 | 
| 


79 


87 


Of | 
85 


91 | 
95 | 


Schultze. — 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


C. & H. 


Schultze. 


Si 


| 
70 | 
62 | 
$1: 
73 | 
91 | 
80 | 
76 | 
69 | 
| 
{ 
| 


95 
87 


88 
80 
95 
88 


| Force. 


CODD 69 C9 | 
em bo DS © 
Ont Ona 


~~ 
ot) 
a) 


Rmat1D we 
SDR ATID AIS 


ce, 
o> 


nt pet 
OM Ss 





ane ee eee 
ce ee 


B38 
® 
ana 
965 
963 88 
797 1) 
795 |) m7 
870 |) 
864 |) 87 
866 |) 
869 |) Y 
832 |) 
837 yee 
832 ) 
830 are 
816) 
817 ‘3 71 
"4 ) 
883 n 81 
942 |) 
927 Hue 
j 

868 |) 
838 58 
899 19 
912.478 
849 .> 
843.4 
873 1) on 
891 | 0 
837 | 

Q 
36 ty 7) 
816)... 
813 ae 
Baa. foot 
880 9 5. 
913 | 4 86 
759 2. 
781 (3 
S60 |) 
g5g | \ 88 
900 +) 
905 > 91 
g27 1) 
gig |) 34 
909 | go 
915 i pee 


Pattern. 





117 
114 


108 





179 
175 


Force. 





3°21 


2°26 


3°22 


3°21 


2°33 


2°08 


2°25 
2°32 
2°40 


| Velocity. 


796 
867 


868 


835 
831 


817 
879 
935 


878 


906 


815 
880 
913 


838 
912 
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SHOT. PowDER. SEPARATE AVERAGES. | GENERAL AVERAGES. 
3 : b aie ae a 
Size and Charge and 3 E 2 8 ra § 2 e 
Charge. Description. 3 2 = 3 3 2 2 3 
No. 6. ljoz.| 3drs. C.& H. | 94 | 188 |1°64 | 849 
oe , Schultze. | 86 | 207 | 1-85 | 41 | 5 99 | 198} 1°75 | 845 
» | 3$dra.C.& H. | 99 | 177/172 | 852 
Schultze. | 89 | 189 |1-77 | 863 |5 9% | 183 ] 1°75 | 858 


9 39 39 


No. 7. $02. | 8drs. C. & H. 79 | 141 
» Schultze. | 68 | 164 
3tdrs. C.& H. | 85 | 147 


153 | 1:44 | 859 


aJ 
a 


[= » Schultze. | 74 | 152 g72 | 80 | 150 | 1:39 | 974 
3 goz. | 3drs. C. & H. 79 | 147 862 
” ” 9 Schultze. 69 166 871 74 | 157 | 1°48 867 


Schultze. | 80 | 146 


3) 39 39 


, loz. | 2}drs. C. & H. 76 | 198 
» Schultze. | 69 | 226 
3drs. C. & H. 86 | 211 


212 11:08 | 764 


26s Sees See 
MmRnnood Pnwouwr HRoere 
AOWOMmM WWOD NHNUWEA 
ee) 
To) 
a 
aJ 
ro) 


aa ,, Schultze. | 78 | 215 a4 | 5 82 | 213 | 1-22 | 836 
>» ~—s«5g:—Si| Hs. C. & H. | 95 | 174 895 
2 @ » Schultze. | 87 | 185 1-31 | 901 | 5 22 | 180 | 1°24 | 898 
1foz. | 3drs. C.& H. | 90 | 206 /1:09 | 823 . 
” » Schultze. | 81 | 233 |1-20 | 920 | 5 86 | 220 / 1:15 | 822 
, | 8idrs. C. & H. | 98 | 190 | 1-22 | 884 . 
, Schultze. | 88 | 188 |1-25 | 894 189 | 1°24 | 889 
No. 8. §0z. | 38drs. C.& H. | 70 | 157 11:16 | 844 
” ” 99 Schultze. 54 164 1:16 836 62 161 1 16 840 
» | 8$drs.C.& H. | 79 | 143 | 1-06 | 938 . 
aa » Schultze. | 67 | 162 |0-99 | 943 | 5 78 | 153 |1°03 | 941 
» oz. | Sdrs. C.& H. | 78 | 161 | 0-96 | 835 
a? 3 » Schultze. | 63 | 176 |1-09 | 835 [5 72 { 169 | 1°03 | 885 
>» ~—s5g,—« i |:« GS. C. & H. | 84 | 161 | 100 | 919 
a » Schultze. | 72 | 183 |1-03 | 937 | 5 78 | 172 | 1°02 | 928 
5 foz. | 3drs. C. & H. 83 | 250 | 0°92 | 844 
5 ‘3 » Schultze. | 74 | 259 10:97 | 878 {5 (9 | 255 10°95 | 861 
» 5—«| Bhdra, C. & H. | 93 | 206 | 0-93 | 905 |) 96 | ojo | o-04 | 898 


98 2 »  Sschultze. | 82 | 218 0°94 | 892 


» loz. | 2hdrs.C.& H. | 76 | 259 10°82 | 776 sg one 98d 


a 


Ne eed ce me Nee re Cpe ee re ee ND le er i Oe ie Nee ed Nc Ie re Cy rr Oe Nw Ne OD ow eae ye , 
to Go 


” ” » Schultze. | 71 | 284 |0°84 | 791 

; ; 3drs. C. & H. 86 | 246 | 0°73 | 816 ; 

oe Schultze. | 79 | 305 | 0:89 | 823 276 | 0°81 | 820 

| 8hdrs. 0. & H. | 96 | 266 | 0-81 | 828 

le , Schultze. | 88 | 250 |0-88 | 831 |) 22 | 258 | 0°85 | 830 

 1foz. | 8drs. C.& H. | 92 | 319 |0-72 | 784 

| » Schultze. | 82 | 316 | 0-84 | 790 | 5 8? | 318 | 0°78 | 787 
, | 8hdrs.C.& H. | 99 | 276 | 0-80 | 855 . 

: ,, Schultze. | 89 | 266 | 0°81 | 874 |5 2% | 272 | 0°81 | 865 
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As in his previous experiment, already recorded (page 40), 
Mr. Griffith took the mean velocity of the fastest pellets in 
the charge by the Boulengé chronograph, while the striking 
force of the charge was recorded by the Field force gauge. 
The full details are given in the Field of July 26, 1879, but 
they are so elaborate that it was not desirable to reprint them 
here in full, and consequently the foregoing summary has been 
compiled, giving only the average of each series of shots. 

Mr. Griffith gave the following particulars respecting the 
experiments, the results of which are summarised above : 


The results sent are with all sizes, from Nos. 2 to 8 chilled; with 
each size loz. has been tried, with three charges of powder, 24, 3, 
and 34 drachms, to form a sort of standard for comparison all 
through: then larger charges of the larger shot and smaller ones 
of the smaller shot, so as to include most loads used in shooting. 
Three shots of each were recorded, to insure accuracy ; and during 
the carrying out of the experiments, I threw out and re-tried any 
particular shot which seemed to give unreliable results. 

The samples of shot were chosen as having a specific gravity as 
nearly alike as possible. The slight variation follows steadily the 
size of shot, as follows: 


No. 2 shot gave sp. gr. 10°911 No. 6 shot gave sp. gr. 11°001 
No.3 ,, ‘ 10°953 No.7 ,, 11°010 
No. 4 ,, #3 10°980 No.8 ,, a 11°011 
No.5 ,, ‘ 10°988 


The average diameters of the pellets I find to be: 


No. 2 shot ...... .. "138 inch. No. 6 shot ........ ‘103 inch. 
NOES) ge eduihwee 129 ,, INO 7: Be). adstian bi 094 ,, 
NOE Ae ge! se fistee. "120 =—=z,, No.8 4,0... wees “086 _,, 
INGL'D: 45) dar baits *“y12 4 


The gun used by me in carrying out the experiments weighs 
7lb. 100z. Having come to the conclusion, from previous expeni- 
ments, that a heavy charge does not give such good results when 
fired from a light gun as from a heavy gun, and wanting to get the 
best results all round, I used the heaviest one to hand. 

I have calculated from the whole series that the following 
averages show the comparative results with loz. shot of different 
Bizes : 
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Size of Shot. Gun Recoil. Pattern. Penetration. Velocity. 
No. 2 77 75 4°81 917 
No. 3 79 84 4°12 903 
No. 4 80 96 2°68 888 
No. 5 81 113 2°32 875 
No. 6 82 148 1°80 844 
No. 7 82 203 1:18 833 
No. 8 83 268 0°83 811 


From these averages it will be seen that the gun recoil and 
pattern increase steadily with size (number) of shot, while pene- 
tration and velocity decrease. 

But the velocity of the small shot does not differ so much from 
that of the large shot as might have been expected; evidently, at 
40 yards range, the resistance of the air has not told very much 
against the small shot, or else the small shot must start with a 
higher velocity than do the larger shot, and thus reach the 40 yards 
target not much behind the larger ones, although undoubtedly, 
weight for weight, the charge of small has to encounter much more 
atmospheric resistance than the large. If so, there is a point within 
the 40 yards range where the large overtake the small and pass 
them. 

If mean velocity, then, be the real test of penetration, there 
must be a point nearer than 40 yards where the smaller 
shot have a greater or as great a penetrative power as the larger 
SiZes. 

The mean velocity of the small shot might have been increased 
by the charge of small keeping together longer than the charge of 
large. ‘To see whether this were the case, I shot some of the loads 
through a series of screens placed at 5, 10, and 15 yards from the 
muzzle of the gun, and measured the diameter of the pattern 
marked on each screen with various charges of powder and different- 
sized shot. From appended results, it appears there is very little 
difference in the way the charge breaks up with different sizes 
when using 3drs. powder; with 34drs. the chargé breaks up 
decidedly more; and with 24drs. the charge is not so concentrated, 
and gives greater diameter than with 3drs. 

T have had no time to go deeply into this part of the question, 
but think probably experiments conducted with recording screens 
might give us useful information, as to the whereabouts 
of the shot during the flight, and where it begins most to 
scatter. 
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DIAMETER OF PATTERN IN INCHES. 











Charge | _— Size and At At | At | Producing pattern. 


| 
Powder.) Weight Shot. | 5 Yards. |10 Yards. 15 Yards. | on 30in. target of 
i 











Qhdrs. | loz. No. 2 4 9 | 14 72 
2hdrs. : loz. No. 5 4 9 13 101 
Qhdrs. loz. No.8 4} 10 | 14 268 
3 drs. | loz. No. 2 3h 7 10 80 
3 drs. | loz. No.3 3 6 | 9 83 
3 drs. loz. No. 4 4 6 10 95 
3 drs. loz. No.5 4 6; 11 118 
3 drs. loz.No.6 | 44 | 7 | HU 156 
3 drs. | loz.No.7 | 4 , 27 | 12 | 201 
3 drs. | loz.No8 ‘ 4 =| 63 ; =U | 308 
3}drs. loz. No.2 5 9 ! 14 68 
3idrs. loz. No.5 5 9 13 100 
3idrs. | loz. No.8 7 11 





es Ce 243 








I am more than ever convinced that too heavy charges of powder 
reduce the real penetration rather than increase it; these experi- 
ments show that, although the mean velocity is, as a rule, increased 
by adding 4dr. powder, the penetration, taken by the force-gauge, 
is not always increased, and on looking through experiments carried 
out formerly with Pettiti’s pads, I find as an average on many 
shots the follow. 


DIsTaNcE 40 YARDS. 
Sian Shot | Shot Shot Shot 
Powder.| No. 2. No. 4. No. 5. No. 6. 








Shot | Shot 
No. 7. | No. 8. 














2) drs. 8 30 24 18 | 16 17 petus 


3 drs 35 32 26 22 =, 17 > Pettitt’s 
34 drs 37 30 26 | 21 :16 Pads. 





Showing that an increased ddr. beyond 3drs. did not produce 
corresponding increase in penetration. 

But wild shots from too large charge of powder, or from other 
cause, are more punished by the force-gauge than by pads, and 
rightly; a shot that does not deliver the charge simultaneously at 
the target, or which sends it with sufficient variation in velocity of 
pattern to cause it to lose penetration on the gauge—be the fault 
owing to gun or load—is a bad shot, and deserves to be penalised. 
Provided the pellets travel and strike simultaneously, the gauge 
records increased penetration in different loads with certainty. 

I may mention that I have tried a gauge with a target large 
enough to collect the whole 30in. pattern, but the results were 
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unreliable. However, a 10in. target which collects 50 pellets out 
of a pattern of 200, must furnish every required information for 
practical work. In striking the averages from the tables, I have 


omitted fractions for simplicity, putting the nearest whole number. 
R. W. 8. GRIFFITH. 


A very lengthy analysis of the facts contained in Mr. 
Grifith’s elaborate experiments appeared in subsequent 
numbers of the eld, from which we give the following 


extracts : 

Probably the first thing which most persons would seek to 
ascertain in looking over Mr. Griffith’s tables would be, what 
charge produced the best results with the different sizes of shot. 
Obviously, however, one cannot put the records of different varieties 
of shot into direct comparison, for the small sizes would greatly 
outnumber the large as regards pattern, while they would appear 
insignificant as regards pellet-force. I shall therefore, in addition 
to the number of pellets in the pattern, state what percentage they 
form of the charge of shot used: and I shall turn the pellet-force 
of the tables into velocity, on the assumption that the average 
force of the pellets that strike the gauge is recorded with sufficiently 
approximate accuracy to answer this purpose. The percentage of 
the charge will thus show the comparative pattern made by different 
sizes of shot, and the final velocity will indicate their comparative 
force ; for, with equal velocity, the blow given by shot of different 
sizes will be proportionate to their weight. As the No. 5 pellet 
used in this trial weighs twice as much as the No. 8 pellet, the 
former will strike twice as heavy a blow as the latter, when their 
speed is the same, while its proportionate pattern would be only 
half as great; and asa No. 2 pellet is verv nearly four times as 
heavy as one of No. 8, its force would be about four times more 
and the pattern about four times less than the small-sized shot. 

With this preliminary, I now proceed to give the results shown 
by Mr. Griffith’s averages from the two kinds of powder with each 
size of shot; for to take each powder separately would unduly 
lengthen and complicate the comparison. 


BEST RESULTS, FROM AVERAGE OF BOTH POWDEBS. 
No. 2 SHor.—116 PELLETS 10 THE OUNCE. 


Pattern. Force-gauge Record. 
3 drs.andl1 oz. ... 79,or 68 percent. ... 5°09, or 591ft. final velocity. 
2k yy loz... 82, or 71 5 ... 4°48, or 520ft. ‘is 
3t SCs, loz. ... 63, or 54 ms ... 485, or 563ft. 3 


3 , Ifoz ... 93,0r64 ,, .. 458, op 531ft. e 
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With 3drs. powder and loz. shot the best result was prodused: 
By increasing the powder half a drachm, there was a falling off of 
about 14 per cent. in pattern and 5 per cent. in pellet-force. In- 
creased charges of shot produced diminished force, l4oz. with 
3drs. showing only the same velocity as loz. with 23drs., while with 
13o0z. there was a further considerable decrease. Numerically, of 
course, the pattern was increased, but the percentage was less than 
with some of the smaller charges. 


No. 3.—139 PELLETS TO THE OUNCE. 


Pattern. Force-gauge Record. 
3¢drs.and1 oz. ... 87, or63 percent. ... 4°44, or 617ft. final velocity. 
3 +‘ loz. ... 82, or 59 o3 ... 4°36, or 606ft. rs 

= lioz. ... 102, or 59 3 ... 418, or 581ft. - 
24S, loz. .. 88, or 60 as ... 8°56, or 495ft. a 


With this size the largest charge of powder made the best record 
with loz. of shot. With 22drs. and loz., both powders gave poor 
results ; and 3drs. did even worse with anything over 1{oz. 


No, 4.—178 PELLETS TO THE OUNCE. 


Pattern. Force-gauge Record. 
3édrs.and1 oz... 89, or 50 percent. ... 3°26, or 580ft. final velocity. 
3 a. lioz. ... 94, or 42 ss ... 3°22, or 573ft. . 

3 Ss lgoz. .... 114, or 47 6 .. 3°21, or 571ft. ua 
3h. Ci, lgoz. ... 104, or 43 wa . 319, or S68ft. is 


Here again 34drs. of powder did best with loz. of shot. With 
odrs. end loz. the results were very poor; but when the shot was 
increased to 1/-oz., and also to 1§0z., the charge of powder remaining 
as before (3drs.), the force was increased instead of diminished. 
Altogether, the performance of No. 4 was strangely irregular in 
some respects, yet remarkable for the comparative closeness with 
which the two kinds of powder kept together during these vagaries. 
For example: 


Pattern. Force. Chronograph. 
3drs. C. & H., with lgoz. shot ... 115 ... 3°28 .. 866 mean velocity. 
e Schultze, ey . 113... 313... 869 5 
3drs. C. & H., with ltoz. shot we ABS 46 Bae «4. 832 i 
» Schultze, 5 exe, AOOr he SIRO 22, “Bae 5 


It will thus be seen that, with an increase of only one-eighth of 
an ounce of shot, the pellet-force fell off simultaneously with both 
powders more than 25 per cent. 


No. 5.—219 PELLETS TO THE OUNCE. 


Pattern. Force-gauge Record. 
3édrse. and ljoz. ... 167, or 61 per cent. ... 2°61, or 572ft. final velocity. 
3 ,, Ighoz. ... 148, or60 ,, .. 2°52, or 552ft. ‘ 

34. COC=«C loz. ... 108, or 49 is .. 2°40, or 526ft. F 
3 ‘5 1 oz. ... 114, or 52 5 ... 2°32, or 508ft. a 


A A 
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No. 5 did its best with a large charge of shot as well as of 
powder. With 3idrs. and ljoz. the black powder had much the 
best as regards force, but with ddrs. and loz. the tables were 
turned, the wood powder now showing as acne increase of force as 
the black showed diminution. Hence the averages of the two 
charges vary comparatively little, although there were such wide 
divergences between the two powders. 

No. 6.—270 PELLETS TO THE OUNCE. 


Pattern. Force-gauge Record. 
3 drs. and oz. 139, or 59 per cent. 2°06, or 556ft. final velocity. 
$3 a oz. 138, or 58 ra ... 2°02, or 545ft. 5 
3 » 1 oz. 1538, or 57 5 1°87, or 505ft. ss 
34 =~, #1 oz. 138, or 51 535 1°88, or 508ft. - 
3 » lL¥oz. 179, or 59 - ... 1°89, or 510ft. 
34 =, 1foz. 175, or 58 3 ... 1:90, or 513ft. <3 


No. 6 made its best record of force with Zoz. of shot, there being 
but little to choose between the averages of 3drs. and 33drs., either 
as regards pattern or force, but 3drs. having slightly the advan- 
tage. With larger charges of shot, the force always diminished, 
while the pattern was not always increased. Thus, with 33drs., loz. 
gave exactly the same pattern (138) as {oz., while the final velocity 
was nearly 40ft. less with the larger quantity of shot; and with 
lioz. of shot, it will be seen that pattern and force were almost 
exactly the same with 3drs. as with 3$drs. 


No. 7.—346 PELLETS TO THE OUNCE. 


Pattern. Force-gauge Record. 
3 drs. and #oz. ... 153, or 59 per cent. 1°44, or 498ft. final velocity. 
8oz. .... 150, or 58 a 1°34, or 481ft. 
foz. ... 157, or 52 “ 1°48, or 512ft. 
1 oz. ... 213, or 62 i 1°22, or 422ft. 
1 oz. ... 180, or 52 i 1°24, or 429ft. 
3t 1}0z. 189, or 48 zy 1°24, or 429ft. 


With No. 7, a Zoz. made the best average as regards pellet- 
force with 3drs. of powder; with 33drs. there was a falling off; 
and with increased charges of shot the larger pattern was accom- 
panied by still greater deterioration in force. 


No. 8.—438 PELLETS TO THE OUNCE. 


Pad 


Pattern. Force-gauge Record. 
3 dra. and oz. 161, or 59 per cent. 1°16, or 508ft. final velocity. 
foz. 153, or 56 1:03, or 451ft. 
3 Foz. 169, or 52 1:03, or 451ft. 
at oz. 172, or 53 1:02, or 447ft. 
foz. 255, or 67 0°95, or 416ft. 
ai foz. 212, or 55 0°94, or 412ft. 


The smallest micas (£0z.) gave the highest force with 8drs. ; 
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and there was a falling off of force when either powder or shot was 
increased in quantity. 

Now, in examining these records, valuable as the facts are, we 
must not proceed to draw too many general conclusions from them. 
They are but the results obtained from one gun; and a different 
gun would no doubt produce a variation in some respects, though 
there would probably be a similarity in others. We find, as 
might be anticipated, that with a diminution in weight of the 
pellets there is a gradual diminution in velocity—whether it be the 
‘“‘mean,” as taken by the chronograph, or the “ final’ as indi- 
cated by the force-gauge. A particular gun may do better with 
one size of shot than with another, and the regularity of the 
gradation may thus be more or less interfered with, but the rule 
remains the same. The present gun does better with No. 3 and 
No. 5 than with Nos. 2 and 4; and it was to ascertain whether 
this was caused by the gun or the shot that I asked Mr. Griffith 
for information as to the specific gravity of the various sizes. The 
particulars which he obligingly furnished show that the variation 
did not depend upon any such difference in the pellets ; and it may 
therefore be concluded that there is something in the boring of the 
gun that suits the one size rather than the other. If we drop shot, 
of different dimensions into cartridge cases (or, better still, into 
glass tubes, where we can see successive layers), we shall find, 
particularly with the largest samples, that some of them “ chamber ” 
or fit the bore much better than others, and that, whereas some of 
them lie regularly, one over another, in successive layers, others 
“ride up’’ and leave gaps between them. Where there is such 
difference in solidity of packing, it is hardly to be supposed that 
all would travel with equal accuracy on leaving the gun; and as 
a size which does not adapt itself well to one bore will fit com- 
fortably in another, we may see a reason for a 20-bore gun 
shooting No. 4 shot better than a 12-bore, or vice vers. Besides 
which, shot of the same number differ considerably in size, and 
guns of ostensibly the same gauge vary somewhat in the diameter 
of the bore, even when the chamber is the same. From the latter 
cause, it may happen that shot which chamber evenly in a cartridge 
case may be more jammed and distorted in the barrel of one gun 
than in that of another; and as the average diameter of the 
No. 4 pellets used by Mr. Griffith was ‘120in., while that of 
the No. 4 used in the Editor’s experiments (page 70 et seg.) was 
only ‘114in., it can readily be seen that two samples of the same 
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nominal size might not adapt themselves equally well to the 


samme gun. 
The relative “ final’ velocities of the various sizes of shot, as 
exhibited by the force-gauge with those charges which produced 
the greatest force per pellet, were as follows—the two powders 
being given separately, instead of the average alone, as in the fore- 
going tables. 
No. 2. No. 3. No. 4. No. 5. No. 6. No. 7. No. 8. 


C.&H.... 567 ... 621... 564 ... 600 ... 551... 505 ... 508 
Schultze... 614 ... 612... 596 ... 541 562... 519 ... 508 
Average 591 617 580 571 557 512 508 


The “mean” velocities of the fastest pellets in the same charges, 
as taken by the chronograph, were as follows: 
No. 2. No. 3. No. 4. No. 5. No. 6. No. 7. No. 8. 


C.&H. .. 913... 982 ... 965 ... 873 ... 883 ... 862 ... 844 
Schultze... 914 ... 985 ... 963 ... 891 ... 877 ... 871 ... 836 
Average 914 984 964 882 880 867 840 


In these instances the charges varied; but with equal charges 
(3drs. and loz.), the chronograph gradations are more regular, as 
will be seen by the annexed figures: 

No 2. No. 3. No. 4. No. 5. No. 6. No. 7%. No. 8. 


C.&H.... 913 ... 905 ... 890 ... 874 ... 860 .. 829 ... 816 
Schultze... 914 ... 919 ... 893 ... 883 ... 858 ... 842 ... 823 
Average 914 912 892 879 859 836 820 


But the striking force descends with less regularity, and falls off 
with greater rapidity in the light pellets than in the heavy. Thus, 
with the charge just mentioned, the force gauge indicates these 


final velocities : 
No. 2. No. 3. No. 4. No. 5. No. 6. No. 7. No. 8. 





C.&H.... 567 ... 621... 509 ... 521... 507 ... 426 ... 320 
Schultze... 615 ... 591 ... 490 ... 493 ... 505 ... 415 ... 390 
Average 591 606 500 507 506 -421 355 


At first sight these last may appear to conflict with the previous 
figures, and to show a much greater comparative descent in the 
final velocities than in the mean velocities; but it must not be 
forgotten that the mean is made up of two extremes, and, although 
we do not know the initial velocities, there is not likely to be any 
very considerable difference between the starting speed of the 
pellets propelled from the same gun by the same charge of powder; 
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and consequently, if the mean velocity falls off 100ft., the final 
velocity must fall off nearly double that amount, though not quite 
double, because the rate of decrease varies with the velocity and 
with the size of the pellets. Mr. Gniffith described in his first 
paper (page 46) the experiment he carried out to ascertain the dif- 
ference in speed of the fastest and the slowest pellets of the same 
charge of No. 6 shot from a cylinder gun, when they struck the 
target at 40 yards; and the difference of their mean velocities, as 
ascertained by the chronograph, he found to be about 140ft. per 
second. As these pellets must have had the same initial velocity, 
the mean must have been reduced by the falling off at the other 
end ; and this would indicate (with the particular gun and charge 
then used) a difference nearly twice as great as that shown by 
the chronograph—or somewhere about 250ft. variation in the 
velocity of the pellets of the same charge after travelling 40 yards. 
The smaller the pellets the greater this difference becomes. 

The gun used by Mr. Griffith in this last series of experiments 
was a 12-bore of 7lb. 100z.,and apparently nota full choke, though 
giving a much larger pattern than a cylinder. With this I will 
put in comparison, witb charges as nearly alike as possible, the 
performances of various other guns, viz., (1) the choke-bore used 
in Mr. Griffith’s previous experiments, the weight of which is not 
stated ; (2) the 12-bore gun of 7b. 40z. used by the Editor in his 
trial of Nos. 4, 5, and 6 shot; and (3) the average of the dozen 
12-bore guns shot at the trials of May, 1879, which varied in 
weight from 6lb. 9oz. to ¢lb. 40z., and averaged /lb. O50z. As 
black powder vnly was used in the trials of May and June, I give 
only the black powder results with Mr. Griffth’s guns. 


No. 6 SHor (140z. THROUGHOUT). 


Pattern. Force-gauge Record. pede 
Mr. Griffith’s 7lb. 100z. gun (3drs.) 187 ... 1°84, or 497ft. velocity ... 827 vel. 
. ditto (3}drs.) 172 .... 1°85, or 500ft. _,, .. 909 ,, 
re choke-bore (3drs.) 191... 2°12, or 572ft. os ... 861 ,, 
5 ditto (3}drs.) 161 .... 1:92, or 518ft. 3 . 913 ,, 
Gun of No. 4, 5, 6 trial (3dre.)... 197 ... 2°34, or 632ft. 5 Si5 — 
Twelve of 1879 trials (3 or 34drs.) 195 ... 2°19, or o91ft. 5 dog _— 
No. 5 SHoT. 
7b. 100z. gun (with ljoz. & 3drs.) 148 ... 2°41,or 528ft. —,, .. 868 ,, 
ditto (with ljoz. & 3¢dra.) 163... 2°74, or 61 0ft. ss i BIB, 
4, 5,6 gun (with ljoz. & 3drs.)... 165 ... 2°69, or 590ft. 4 — — 


It will be observed that the 7lb. 100z. gun used in Mr. Griffith’s 
experiments makes a comparatively poor show with No. 6 shot—a 
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size with which it evidently does not do its best. With No. 5 it 
exhibits a vast improvement; for with lioz. and 3 drs. its force 
per pellet was higher than that given by the capital gun used in 
the Editor’s No. 4, 5, and 6 trial. The latter gun, on the other 
hand, shoots best with No. 6, with which size its pellet-force was 
higher than that of all the guns except one shot at the 1879 trials 
(and that one not the winner), for its record was 2°34, or 632ft. 
final velocity, which, as shown above, fell off to 590ft. when an 
equal charge of No. 5 was substituted for No. 6. I make no 
attempt to compare the Editor’s No. 4 results with those of Mr. 
Griffith, as the pellets, though nominally the same, differed so 
greatly in size, weight, and specific gravity as to put comparison 
out of the question. LT; 


With regard to the relative penetration of the different 
pellets used in these trials, the same writer says: 


Penetration seems so simple a matter, when one merely considers 
the number of sheets of paper pierced by shot of the same size— 
and comparisons of the performances of different guns are so 
readily made by this means—that we are apt to overlook the fact 
that it is really a very complex affair, and that, as soon as we alter 
the sample of shot, we so materially interfere with the conditions 
as to render comparison by no means easy. 

The number of sheets penetrated does not indicate the force of 
the blow, unless we take into consideration also the size and 
weight of the pellet. We may ascertain that in the ounce of one 
size of shot there are twice as many pellets as there are in another, 
and may know that the larger pellet will strike twice as heavy a 
blow as the smaller when they are travelling with equal velocities ; 
but if we jump to the conclusion that the small pellet stiikes as 
hard a blow as the large because it penetrates as many sheets of 
paper, or if we imagine that the two would, with equal velocity, 
penetrate an equal number of sheets, we shall be very much out in 
our reckoning. 

Penetration is only of value to the sportsman so far as it 
represents a deadly blow; he does not want to produce indirect 
destruction, or to cause a lingering death—his object is to destroy 
life instantaneously. A No. 8 pellet, even if it possessed sufficient 
velocity to drill completely through a blackcock, would not knock 
over the bird with the same certainty as No. 5, which produces a 
greater shock through its increased dimensions. But of course we 
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must suit our shot to our game. It is not advantageous to kill 
snipe with No. 2, any more than to crack nuts with a steam 
hammer. | 

In trials of monster guns, in which comparisons are made between 
the weights and velocities of projectiles fired from Krupp breech- 
loaders and Woolwich Infants, their respective “energy” is given 
in foot-tons; and it may give a clearer notion of the mechanical 
power of our pellets if I make use of the same principle, and, taking 
the different sizes of shot employed by Mr. Griffith in his experi- 
nents, show the energy, or working power, of each pellet in foot- 
pounds, at different velocities. As the characteristics will be more 
marked with wide than with small differences of velocity, I will 
take four, at 100 feet apart: 
ENERGY OF SHOT OF DIFFERENT SizES at DIFFERENT VELOCITIES, SHOWN 

IN Foot-POUNDS. 


Volocit No. 2. No. 3. No. 4. No. 5. No. 6. No. 7. No. 8. 
Y: ft-lbs. ft.-lbs. ft-lbs. ft-lbs. ft.-lbs. ft.-Ibs. __ft.-Ibs. 


700 feet . 413 . 344 .. 2°69 218 . 177 138. 1:09 
600 ,, ... 803 .. 2:53. «1:98 1°60 1°30 1°02 0°80 
500) 4, 0... 210 0... 1:76 =. «21:387)—~CO«<SsCia 090). OOF... 0°56 
400 ,, 135 ., «-1:12 088 . O72 .. 059 . O45 . 0°36 


Here it will be seen that, with equal velocities, the energy is 
proportionate to the weight of the pellet—No. 5’s energy and 
weight being double that of No. 8, and No. 2’s nearly double that 
of No. 5; but the number of pellets to the ounce do not increase in 
a& regulur way, and consequently there is a rather larger gap 
between No. 3 and No. 4 than occurs before or after. 

With difference of speed, the energy of each pellet differs in pro- 
portion to the square of its velocity, so that double the speed gives 
four times the energy, while with 1§ times the velocity the energy 
is 2; times as great, and so on; any reduction in difference of 
speed thus reducing rapidly the difference in energy, and vice versd. 
Hence, the above table shows that, from 400ft. to o00ft., the 
increase In velocity being one-half, the energy (say of No. 4) 
increases from 0°88 to 1:98 foot-pounds—that is to say, it 1s 2} 
times as great, or shows an increase of 125 per cent.; whereas from 
500ft. to 60V0ft., the increase of velocity being only one-fifth, the 
increase of energy falls to 45 per cent.; and with so small a 
ditrerence as between 600ft. and 610ft., the increase of energy 
would be but 3 per cent. 

In addition to the circumstances here mentioned as affecting 
the increase or diminution of energy in the shot, the penetration 
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varies according to the size of the pellet, as compared with its 
weight. 

If two shots of the same diameter but different density, moving 
with equal velocity, hit a substance which is not so hard as to pro- 
duce distortion, the heavier of the two will show most penetration ; 
if the two are of equal weight but different diameter, the smaller 
will penetrate furthest, as there is a less amount of surface to 
resist entry. In the former case the penetration is proportionate 
to the weight, and in the latter it is in inverse proportion to the 
square of the diameter. With shots of like density and at equal 
velocities, the largest will show most penetration, because they 
have a smaller surface in proportion to their weight. 

Taking the seven sizes of shot used bv Mr. Griffith, and allowing 
for their respective densities, I find that their comparative penetra- 
tion, with the same velocities as in the pre*ious table, would be as 
follows—supposing the paper to be of such substance that ten 
sheets would be penetrated by a No. 8 pellet with 400ft. velocity, 
and that the pads were so homogeneous as to permit of equality 
of penetration. I give the nearest number of sheets, omitting 
fractions : 


COMPARATIVE PENETRATION OF SHOT OF DIFFERENT SIZES AT DIFFERENT 
VELOCITIES. 


Velocity No. 2. No. 3. No. 4. No. 5. No. 6. No. 7. No. 8. 
* Sheets. Sheets. Sheets. Sheets. Sheets. Sheets. Sheets. 


700 feet... 47... +45 .. 41... 39 .. 86... 383... 81 
600 ,,... 85 .. 88 ... 80 . 2 ... 2 ... 24 ... 28 
500 ,, ... 24... «28. 20 dB 
400 ,,... 16 .. 15 .. 18 .. 1B 0. WW 1. Ws .. 10 


It will be observed, as may be expected, that, taking each size 
separately, its penetration increases with its speed, and it will be 
found that it does so in the same ratio as in the preceding table, 
o00ft. giving about one half more than 400ft., while 600ft. gives 
2; times as much as 400ft., and 700ft. about three times as much 
as 400ft. , 

Penetration will likewise be seen to augment steadily with the 
size of the shot; but in this case the increase of penctration is not 
in the same ratio as the increase of mechanical force, by reason of 
the obstruction due to the larger surface of the pellet. Hence 
No. 5, with double the energy of No. 8, only raises the penetration 
from 16 to 20 sheets; while No. 2 brings it up to no more than 24 
—the velocity being the same in each case, viz., 500ft. By com- 
paring penetration with energy we may see why it is that No. 8, 
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even although it should have nearly as much penetration as No. 6, 
will not be equally effective at grouse or pigeons. It has sufficient 
power to pierce the plumage and kill snipe well enough; but with 
larger birds, although a lucky pellet may strike a vital part, it is 
more apt to wound than to produce instantaneous death, as the 
shock it gives is but small. It is not surprising, therefore, that 
Capt. Bogardus, using his ponderous gun and 5ddrs. of powder, 
should, with No. 8 shot, lose more wounded birds than Mr. Aubrey 
Coventry, who used a gun only two-thirds the weight of the other, 
and with two-thirds the quantity of powder, but No. 6 shot. With 
nearly double the number of pellets, the chance of hitting was, of 
course, very much greater; but a stout blue-rock takes a pretty 
heavy blow to drop him with certainty. 

The above tables, however, do not demonstrate the whole of the 
increase of power in the larger pellets, because each line of a table 
gives a uniform velocity for all the sizes, whereas the figures pre- 
viously given showed that the light pellets lose speed more rapidly 
than the heavy. In short, greater weight in proportion to surface 
enables the shot to make greater progress alike through the atmo- 
sphere and through paper pads. The highest “final’’ velocities, 
on the average of the two powders used with Mr. Gnffith’s gun, 
were as follows: 


No.2. No. 8. No. 4. No.5. No.6. No. 7%. No. 8. 
f.s. f.s. f.s. f.s. f.8. f.s. f.s. 
Final Velocity... 591 ... 617  .. 580 ... 571 ... 557... 512 .. 508 


The energy of the respective pellets, as shown in these averages, 
will be represented by the following numbers, in foot-pounds : 


No. 2. No. 3. No. 4. No. 5. No. 6. No.7. No. 8. 
Foot-pounds .. 2°94 ... 2°67 ... 185 ... 145 ... 1:12 ... O74 ... 0°58 


And the foot-pounds will give the following penetration—calcu- 
lated, as before, on the diameter and specific gravity of the pellets, 
and the nearest number of sheets without fractions. 


No.2. No.3. No.4 No.5. No.6. No.7. No.8. 
Sheets............... 34 ... 85 .. 28... 26 ... 23... 18 ... 16 


Compare these lines with lines at equal velocity, and the difference 
will be obvious. 

For the purpose of this estimation, I have supposed the paper 
pads to afford equality of penetration ; but one of the disadvantages 
of paper pads is that they do not give this equality, as the nearer 
the pellets get to the back of the pad the easier the penetration 
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becomes. Consequently, paper pads favour the gun giving the 
highest penetration, and are especially favourable to one throwing 
a cluster of very fast pellets, which have a higher velocity than 
the main body of the charge. In this respect the paper pads 
have the very opposite effect to that of the force-gauge, which, as 
Mr. Griffith has demonstrated, penalises unequal velocities. 

It is obvious enough that, if the force of the charge is estimated 
by the penetration of three pellets only, no advantage is scored in 
a trial by fifty pellets on a pad all piercing the same number of 
sheets; nor is there any loss if forty out of the fifty pellets do not 
penetrate half so far; whereas, with the force-gauge, the ‘“ force 
per pellet”? of the same charge would be ruled by the majority of 
the pellets, although the chronograph may show that the first 
pellets striking the target had an exceedingly high velocity. 

When, as in the trial of 1878, we see one barrel of a gun shooting 
the whole of its charges without a variation of more than two or 
three sheets from the average, while the other barrel, with exactly 
the same load, shows double the penetration in one round that it 
does in the next—jumping up a dozen sheets above the average 
now, and then falling considerably below—we naturally conclude 
that the one barrel gives better shooting than the other; yet we 
may find that the irregular barrel adds most to the average score. 
It is the tendency of the paper pads to enable it to do so; but this 
would have not been so evident had it not been for the Field trial 
of explosives in 1878. 

After the main trial at forty yards, several of the guns were 
tried again at longer distances, and it was thought the penctration 
would be so much reduced that pads of twenty sheets would 
suffice, the average penetration of the whole of the choke-bores at 
forty yards having been only twenty-five sheets, while that of the 
cylinders was less. It was found, however, when the first gun was 
tried with No. 6 shot at fifty yards, that it penetrated every sheet 
in the pad time after time.* When five-and-twenty shots had 
been fired, and twenty-four pads penetrated throughout, the pads 
were increased by five sheets, the charge being exactly the same as 
before, except that the powder was by another maker. Now the 
penetration (with only five sheets more in the pad) never exceeded 
seventeen sheets, the average being but little over fourteen; and it 
could scarcely be said that the defect was in the powder, because 


See records on page 79, et seq. 
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this had shown higher penetration than the other in the main trial. 
Afterwards the same gun was tried with No. 5 shot at pads of the 
same thickness (twenty-five sheets). As every sheet was pene- 
trated again and again, pads of forty sheets were substituted, 
whereupon the average penetration, with the same powder and 
shot as before, fell below twenty-two sheets. 

The explanation of this seems to me to lie in the fact that between 
the sheets of paper there are layers of air that serve to make the 
sheets a succession of springs, the elasticity of which has to be 
overcome, in addition to the toughness of the paper. It 1s difficult 
to estimate the proportion which this spring-resistance bears to the 
natural resistance of the paper, and experience shows that it varies 
with the state of the atmosphere and the quantity of moisture which 
the paper accordingly absorbs ; but, supposing it to be only 1 per 
cent. (and the above-mentioned results would seem to indicate its 
being sometimes more than double that), an idea of its effect mav 
be formed by considering that the pellet, on piercing the first sheet 
ina pad of forty, has to overcome not only the resistance of the 
sheet of paper (which may be represented by the figure 1), but the 
elasticity of forty sheets (each, at 1 per cent., being represented by 
‘01). Together we thus get 1:40 as the amount of resistance over- 
come in penetrating the first sheet; with the second sheet there 
would be one fraction less of elasticity,and the resistance would be 
1°39; with the next sheet 1°38, and so on down to the last, which 
would be 1:01. Consequently, supposing a gun to penetrate usually 
but little over twenty sheets, and once now and then to jump to 
forty, it would in the first twenty have encountered an average 
resistance of 1:30, but in the next twenty would have met an 
averave resistance of only 1:10; and in all probability, although 
three pellets penetrated the forty sheets, there would be on the 
same pad a score or more that did not get half as far. 

On the force-gauge we do not find such extreme aberrations, 
althouch there are differences in successive shots from the same 
gun with the same charge, and greater variation In some guns than 
in others. Occasionally (and especially at 60 yards) we find very 
low results with a very thin pattern, there being but half a dozen 
pellets on the 10in. plate (100 square inches) ; and, where these 
occur, they seem to be parallel shots to those which, with paper 
pads, scored 0, from the inability of three pellets to cet through a 
single sheet ; but with the paper pads the fall is from 30 or more 
down to 0 in these futile shots, whereas with the force-gauge the 
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greatest drop I can find is in the proportion of only 7 to 1, In the 
whole of the trials at 40 yards, in May, 1879, I see but two guns 
that ever dropped to anything like half their average pellet-force ; 
and the worst of these offenders was a 20-bore, that on one occasion 
put but five pellets on the 10in. plate, and on another six. A large 
pattern, however, was not essential to a high score, for another 
gun by the same maker put only nine pellets on the gauge, yet the 
force per pellet of these nine was rather above the gun’s general 
average ; while other charges from the same gun, with five or six 
times as many pellets on the gauge, gave under the average pellet- 
force. Similar results occurred continually, both in the Field trial 
and in Mr. Griffith’s experiments. On the other hand, the extremes 
alluded to as occurring with the paper pad may be frequently found 
in the report of the 1878 trials ; and it would therefore seem that 
the paper-pad mode of scoring exaggerates the irregularity of pene- 
tration, and may put a gun with good and regular penetration 
behind one that has but a modicum of faster pellets. In the 
force-gauge these faster pellets are penalised by the action of the 
spring. 

Regularity in shooting power is quite as essential in a gun as 
regularity of pattern or of recoil; and it has occurred to me as 
strange that, whereas irregularity in these two latter respects has 
been heavily penalised, there never has been a penalty on irregu- 
larity of penetration. The action in the spring of the force-gauge, 
by the curves described in Mr. Griffith’s first experiments (p. 44), 
appears to unexpectedly provide such a penalty; and, although it 
may detract from the merits of the gauge as an accurate recorder 
of inferior results (especially with the very small pellets which have 
little individual momentum), yet it is probable that the majority of 
sportsmen inay agree with Mr. Griffith’s opinion that this penalising 
of wild shots “is an important point to be welcomed in the force- 


gauge.” 


CHAPTER XII. 
WADDING. 


Oxzsects or WaADDING AND THE Various Kinps Requirep. 


Unriu about the year 1855 shooters were content with a card 
wad over the powder and another over the shot, sometimes cut 
out of an old hat; but at that time, and with this kind of 
wadding, a muzzle-loader became so foul after twenty-five or 
thirty shots as to be unfit for any ordinary shoulder. The late 
Mr. W. Greener then introduced a thick felt wad (about 3in. 
long) slightly greased, and at my first gun trial of 1858 offered 
me a bet that he would with its aid fire 100 rounds from 
a muzzle-loader without fouling any part but the breech 
chamber to any appreciable extent. I did not accept the 
offer, but 1 satisfied myself of the advantage of this wadding, 
and since that time I have been more and more convinced 
of the great improvement effected by it. But its utility is 
chiefly as a lubricator, except that in the breechloader 
it bridges over the space between the cartridge case and 
the bore of the barrel (called the cone), where its thickness 
serves to prevent the escape of gas. Otherwise 1t does not con- 
fine it so well as the “‘ pink edge,’”’ composed of fine felt, also 
greased, but not so thick as the ordinary felt. This is too soft 
and elastic to keep the gas from passing by its side, as may be 
easily proved by examination of the wads used in a gun 
without any aid behind them, such as is afforded by what is 
called the “pink edge” wad. This also is made of felt, but 
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it is of a very hard and compact nature, and though it 
lubricates by virtue of the small quantity of pink coloured 
grease, which gives it its name, the amount is too small to act 
sufficiently as a lubricator. Hence it may be assumed that the 
ordinary felt wad is chiefly a lubricator. 

For this purpose the wad is dipped in melted grease 
composed of lard, coloured pink; but as this grease quickly 
decomposes the powder in contact with it, in order to prevent 
its escape into the powder it 1s necessary to interpose another 
wad, grease proof, and this should always be done. 

Soon after the gun trial of 1878, in which the Schultze 
powder had shown such irregularity of shooting as to lead to 
its being beaten by its black competitors in spite of its superior 
force, I carried out a long series of experiments in which I[ 
ascertained that the proper development of its strength does 
not depend on the degree of its compression as then supposed, 
but on the amount of resistance afforded to its initial explosion. 
I found by thousands of experiments with a powder gauge, 
which I constructed, that if the cartridge case is not turned 
over properly, or the wads in it are loose, the Schultze powder 
will explode very irregularly, sometimes going off like a squib, 
and at others exerting a dangerous degree of force. But by 
placing over the powder a firm wad, such as the “ pink edge,” 
half a size larger than the bore, and using no compression, a 
regular amount of energy is displayed, and a corresponding 
pattern 1s obtained with a good development of force. This 
result I at once (July 20th, 1878) announced to the readers of 
the Field, and soon afterwards extending my experiments to 
black powder, I found nearly, but not quite, as much advantage 
from the tight wad as with the wood powder. I then stated 
“This wad should on no account drop freely into the case, and 
should be large enough to require some little force to drive it 
into its place; over this a firm felt wad should be lightly 
placed.” Herein is contained the whole of my discovery, for 
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such undoubtedly it was; and its general adoption by the 
public since that time shows their appreciation of it. Soon 
afterwards (May, 1879), both Mr. Greener and Mr. Bartram 
claimed a priority, each alleging that he had loaded in the 
game way some time before. To their statements I replied 
in the following note : 


We have not contended that Mr. Greener’s 1878 guns were not 
more regular in pattern than those of his then competitors ; but 
what we have said is that their patterns would not, on the average, 
compare with those made since we published our experiments in the 
summer of 1878. The same gun which made the wonderful 
pattern recorded above with the C. and H. powder fell to 141 and 
152 with Hall powder, and to 100, 136, 151, and 148, with Schultze. 
Now, we showed by experiment, subsequent to the above-mentioned 
trial, that the tight wad prevented such wild shots ; and therefore 
it is fair to assume that the tight wad had not previously been 
used by Mr. Greener. At all events, if so used, its utility was 
confined to himself, and, so far as the public were concerned, it was 
undiscovered. Moreover, we saw Mr. Greener’s assistant load all 
his cases, and unhesitatingly state that his card wads were not 
tight, though the felt were, the former dropping readily into the 
cases. If the wads had been tight, surely we laid ourselves open 
to the charge of wilfully producing as a novelty that which we 
must have known to be a plagiarism, yet such a charge was not 
made by Mr. Greener; and we leave it to our readers to come to 
the conclusion whether or no he is a person likely to let such an 
opportunity pass, especially when a claim to the prior discovery 
was made by another gunmaker. We called attention to the 
advantage of the tight wad several times about three months after 
the trial of 1878. In the Field of Aug. 17, 1878, we said: ‘“ As 
to the felt wad, there is no necessity for having it larger than the 
diameter of the case, the improvement in shooting being chiefly 
dependent on the initial pressure given by the card wad, which is 
not so easily compressed as the felt.” And in the Freld of 
Nov. 9, 1878, we gave a lengthy account of a tral we had 
carried out with a gun of Mr. Maleham’s that had been shot in the 
competition of the previous May, and we reprinted for comparison 
“the highest score made in May by Mr. W. W. Greener’s choke 
with black powder, which has always been considered to be a 
wonderful performance.” Mr. Maleham’s choke, with 42grs. 
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Schultze, had in the May trial given only an average pattern of 169, 
with many wild shots (69, 71, 72, 77, and 95); but the same gun, 
under the same conditions—except that the charge was 36ers. of the 
new Schultze powder (which was somewhat stronger than that used 
in the May trial) and that the card wad was tight instead of loose 
—gave not only much greater penetration, but an average pattern 
of 221, without a wild shot ; for out of twenty-five shots the lowest. 
pattern was 200. The result,as we remarked at the time, was “an 
extraordinary score, beating Mr. W. W. Greener at all points by a 
figure of merit of 147°36 against 88°36 calculated on the trial 
conditions.— Ep. 


To this Mr. Greener rejoined the annexed letter, and I again 
appended a footnote: 


Siz,—In answer to your footnote, our book, published in 1877, 
proves that we had used and advocated the use of two felt wads 
over the powder prior to that date. To the best of our knowledge, 
it was not until the 17th of April last that you claimed to be the 
first to have used that system of loading, and that you discovered 
its advantages at your private tnals with a force-gauge mn 
November, 1878. Thinking it best to undeceive you, we wrote 
the following week, and moreover stated that the wads we had 
made use of were tight. You then in a footnote shifted your 
ground, claiming priority for discovering the merits and demerits 
of tight wadding. We again wrote, giving the results of experi- 
ments in which equally regular results were obtained with ordinary 
loading, and giving, as we supposed, sufficient proof that the wads 
we used were tight. Last week you, although not contradicting 
our statement, introduced a rider saying that our “ card wads were 
not tight, although the felt were.’ Now, Sir, we have never 
claimed the priority of using tight card wads, and, if that had been 
all you originally laid claim to, we would certainly not have com- 
menced this uninteresting discussion. 

We must take exception to the concluding sentence of your 
footnote ; and, considering that at that private trial you introduced 
anew standard test for guns, and never tried our winning guns 
under the same conditions, it was erroneous on your part to draw 
conclusions between the performance of our guns under the ancient 
régime and that of another maker under the new. It being a 
matter of sheer impossibility for you to prove that our gun was 
beaten in penetration, your statement “beating Mr. W. W. 
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Greener at ail points 

context, although certainly hable to mislead any person not 

thoroughly acquainted with the details of the two 1878 trials. 
W. W. GREENER. 

St. Mary’s Works, Birmingham, May 12, 1879. 

[Mr. Greener is altogether mistaken as to his dates. On the 
20th July, 1878, we first propounded the theory that compression 
per se has no effect on the Schultze powder, and that the proper 
development of the gas when pressure is used is simply due to 
the increased tightness of the wad. Our words were: ‘“ This end ”’ 
(rapid ignition) “‘can be far more easily and surely effected by 
using a full-sized thin wad over the powder, and merely seating 
it exactly as is required for black powder, so as to insure a 
sufficient initial resistance. . . . . This wad should on no 
account drop freely into the case, and should be large enough to 
require some little force to drive it into its place. Over this a 
firm felt wad should be lightly placed.’”’” We returned to the 
subject on the 10th, 17th, 24th, and 31st of August, 1878, when 
Mr. Bartram urged a prior claim; and finally on Nov. 9 in the 
same year. In all these cases we claimed the use of the tight wad, 
and no other, as our improvement, and we cannot understand how 
Mr. Greener could possibly misunderstand us. As to the “private 
trial” of the new method of loading, we never assumed that the 
results showed any superiority in one gun over the other; and, 
indeed, we at once stopped the attempt to make our advertising 
columns the medium of such a claim. All that we stated was 
that the difference of wad made a difference in the shooting; and 
that the same gun which had in the previous public trial been dis- 
posed of by its wild shooting, had, by merely adding a tight wad 
over the powder, given a regular pattern, greater even than that 
of Mr. Greener’s wonderful score in the previous public trial. We 
certainly could not prove that it beat the latter in penetration, but 
argumentatively we assumed it, and still have reason to believe 
that we were right. Our main position, however, was in reference 
to the pattern, Mr. Greener’s claim having been made especially 
with regard to regularity of shooting; and in the case we quoted 
there could be no dispute on this point.—Eb. | 


This ended the matter as far as I was concerned, but a 
warm correspondence ensued between Mr. Greener, Mr. Green 
of Cheltenham, and Mr. Leeson of Ashford, to which I need 
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not refer, except to remark that it supported my claim, which 
in fact is now undisputed. In his recent work on the Gun, 
however, Mr. Greener contends that the tight wad is of no 
use. At page 487 the following passage occurs: “ Others 
contend that to get the best shooting the wads must be from 
one quarter to three-fourths of a size larger than the case, 
speaking learnedly of expansion, bridging over chasms, burn- 
mg out the edge, &c.; forgetting that a thin loose felt wad 
expands as fully as a tight one, and that the elasticity of felt 
wads is such that one, three-fourths of a size larger than the 
bore of the cartridge case, may be easily compressed with the 
fingers until it is of the size of the case, the wad gaining in 
thickness what it loses in diameter. With loose wads the 
reverse takes place upon the explosion; the blow given the 
wad is more sudden than any that can be given by hand, and 
it is as it were ‘jumped up,’ the wad diminishing in thickness 
but expanding as much as the barrel will allow, and a tight 
wad can expand no more.” Now here we have a series of 
fallacious theories opposed to my single demonstration of fact, 
namely, that a tight pink-edged wad, (not the felt wad alluded 
to above) greatly improves the shooting of a gun. As I stated 
in my first announcement, the felt wad should simply be firm 
and lightly placed, which it cannot be if “three-fourths of a 
size larger than the case.” Mr. Greener forgets that gas presses 
in all directions ~ on the sides if it can get there, as well as on 
the base of the wad; and that it does get there is proved by 
the carbon deposited on a loose felt wad unprovided with a 
protector between it and the powder. Whatever advice Mr. 
Greener may give to his readers, he took good care to use a 
tight wad in his 1879 trial, nor did he then dispute its 
efficacy. What is most remarkable is, that if he thought my 
plan of loading useless, he should have claimed it as his own, 
and that when his claim was shown to be unfounded he should 
declare that he only used tight felt wads and not tight pink 
edged. Finally, he argues in the above quotation that a loose 
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wad is better than a tight one, and there I leave him. At all 
events a tight pink-edged wad, which he repudiates, has been 
since 1878 in general use; it should be about half a size larger 
than the bore of the gun; and no compression is now con- 
sidered necessary for the Schultze powder. A speciality, 
called “ the Field wad,’’ was devised in 1879 at my request, and 
is now in very general use. This is composed of hard and very 
fine felt, about 4in. thick, rendered grease proof by a black 
composition on the side next the powder, and lubricated to 
show a pink edge on the other side. 

I prefer the thick felt wad to be loose, first, because if so 
the grease contained in it is more readily squeezed out by the 
pressure of the powder gas; and, secondly, because it is more 
readily put flatly into the case on the top of the pink edge, 
which it then compels also to assume a level position on the 
powder. But from the quantity of grease contained in it 
the pellets of shot lying next to it are very apt to adhere, and 
cause the pattern to be patchy. The extent of this defect 
varies greatly in different guns, and is often independent of 
the above cause. In any case those shooters who are 
particular in getting the best possible results prefer to have a 
very thin card wad between it and the shot ; but the improve- 
ment effected by it is so shght as to be scarcely worth doing 
for sport, though in a trial of guns it should be attended to. 

Lastly, a thin card wad, of the exact bore of the gun, 
should be placed over the shot. Many gunmakers have been of 
opinion that a thicker wad is better, and on my publication of 
what I considered the best kind of wadding, in 1879, a long 
correspondence in the field ensued on the subject, which was 
finally disposed of by the following experiment, since the 
publication of which the thin card wad over the shot has been 
almost universally adopted : 

Str,—In compliance with the request of ‘ Lecale” in your issue 
of the 10th ult., I have tried a few shots at the Field force gauge 
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with a 12-gauge choke-bored gun, ordinary length chambers for 
Eley’s and other stock cartridges, distance 40yda., target 3vin, 
circle, with force gauge fixed in the centre. The cartridges were 
loaded as follows: 3drs. C. & H. No. 6 powder and lloz. No. 6 
chilled Newcastle size shot (about 270 pellets per loz.); wadding 
as per Field directions for loading 12-gauge cartridges. I used the 
11}-gauge black and pink, and 11}-gauge fin. felt wads for over 


powder. 
No. 1. Wadding as above described. 


Total pattern. 
95 | Oe |, | 2 | 206 
fs : — siete axes dae adewts — | Average force. 2-02 
Magee a ogee ee teen Ditto 213°4 
OF xemtcuis 2°07 47 217 pattern 
71 1°82 39 206 | 
No. 2. Same loading as abore, with jin cloth wad over shot in place of thin 
cardboard. 
On gauge. Per pellet. 10in. Total pattern. 
WW oo... PTW wo... 42 00=0~«~*:*~=<“(!:CO 
“ 0.49% 
ne 2 eee 0... _ 1s Reserlanecs. 18 
Oe". depsneses DOB sc tcce ke. MLO apeeeeus lv3 Ditto ttern 165 
OF sicher, ia 1°80: - ch cise, 1S: ih de as. “158 pa 
OL ities 182" ook AP sees STR 
No. 3. Same loading as No. 1, with ljoz. No. 6 Shot. 
On gauge. Per pellet. 10in. Total pattern. ; 
OO .ccpnetes 184 1.0... 49 We 207 
105)... T6464. -sswccces: 640 237 ( Average force... 1°76 
a 2°00 eeeeeeee 38... 218 Ditto pattern 219-3 
Oe odsive ieee sw Ay aeerne ee Des: chewee te. “are 


I consider the latter charge a disproportionate one, and I should 
recommend “ Lecale” and others who wish to use heavy charges to 
have their barrels (if sufficiently stron’ at the breech ends) cham- 
bered to take an extra long cartridge case. W. P. Jones. 

75, Bath-street, Birmingham. 

We may, therefore, come to the conclusion that three 
principal kinds of wadding are required for shot guns, leaving 
the further consideration of the method of loading with them 


to the next chapter. These three kinds are :— 





1. A grease-proof pink-edged fine felt hard 
wad, known as the “ Field wad.’’ 


WADDING. sy 63) 


Cae eee 


2. A felt wad containing the lubrication necessary to keep 
the barrels clean, and varying in texture and thickness 
as follows: 


(a.) Extraordinary size (% inch) used for 
small charges to fill up case. 


(6.) The ordinary size (# inch) especially 
‘ when used with Field pink edge. 


(c.) A brown felt wad of hair and wool 
mixed, used by Mr. Baker and others, 
who consider that it gives better 
results than felt made of wool only. 





FELT WaADs. 


3. The card wad over the shot which, to avoid 
mistakes, should have the size of the shot 
printed on each, thus: 4, 5, 6 or 7. 





SHoTr Wap. 


In addition to these three, plain black very thin grease proof 
wads are made, to be used when there is not room in the case 
for the Field wad, or when the shooter has no faith in that 
kind; and also white and brown cloth wads for insertion 
among the shot, in order to cause it to spread, or to be sub- 
stituted for the card wad over the shot by those who approve 
of exploded practices proved to be erroneous. Lastly, the 
thin brown wad to prevent adhesion of the shot to the felt 
wad noticed at page 371. 


CHAPTER XIII. 
LOADING CARTRIDGE CASES. 


SECTION I. 
GENERAL REMARKS. 


From a considerable experience at the different gun trials 
under my management, and also in the field, I am satisfied 
that a moderate gun well loaded is better than a super-excellent 
one mismanaged in this respect. Over and over again I have 
said to those who have submitted to me a gun to be tried by 
themselves in my presence, ‘‘ If you will let me load your case 
I will beat your performance by 10, 15 or 20 per cent.;”’ and 
the result has invariably been as I predicted. There is no 
doubt, moreover, that a variation in the proportions of 
powder and shot and in the wads used over them, as well as in 
the turning over of the cases, has the effect of scattering the 
charge or the reverse, as I shall presently show. Wads are 
usually -010 inch larger than the size by which they are 
described. 


SECTION II. 
LoapIna Paper CaAsgzEs. 


The first point to be considered in loading cartridges is the 
number required. If the shooter only wants forty or fifty, 
nothing more is necessary than a wooden plunger of the suitable 
gauge and a turn-over machine. Provided with these and 
two measures, one for powder and another for shot, he pours 
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his powder into one basin and his shot into another. Then 
standing his cases upright he fills the whole, one after another 
with the powder. The next operation is, put in the powder 





THE RE&VIERE AND BAKER CARTRIDGE CLOSER. 


wads which must be done with some care, especially the 
“pink edge,” as this is always required to bo tight. It 
may, however, be safely placed in edgeways, for the felt 
wad over it puts it right, and the two may be pushed down on 
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the powder together, taking care just to seat them firmly, but 
no more. Next fill in the shot and then carefully put over 
each its proper card wads,—but here some little dexterity is 
needed or the wad will not lie level for the turn over. Lastly, 
turn over each case separately, for which purpose I know no 
machine so good as that patented by Mr. F. Baker, in con- 
junction with Mr. Reviére, who is a practised shot. 

At first sight, the machine seems to resemble the ordinary 
one, but on examination it is seen that the frame is double— 
the internal one, to which the lever is fixed, moving in a cam 
cut out of the external frame. In this way increased power is 
given to the pressure of the left hand, and, as it can readily 
be graduated, the result is that the case is turned over 
expeditiously and smoothly. It is used in the same manner as 
the ordinary closer, but the lever being worked as_ before 
mentioned prevents any irregtlarity or creasing in the 
cartridge. 

Drxon’s Sxootinc Box Companion. 

Where there is a gun room, powder and shot chargers con- 
taining a pound of each assist in this operation materially. 
A simple apparatus under the above name is commonly 
sold, with turn-over complete, at prices varying from 21. 1Us., 
alone, or with turnover and extra board, 5/. 5s. With this 
apparatus complete 200 cases may be loaded in the hour by 
a practised hand, while with the unassisted plunger, and the 
turnover it requires some dexterity to load fifty. If there is 
not space for this companion one or other of the following 
machines will be found to answer. 


Norrn’s Parent XL. Carrripce Loaner. 

Brought out by Messrs. North and Co., of 11, John-street, 
Handsworth, near Birmingham. Its chief features are its 
simplicity, portability, and cheapness, as compared with the 
loader by the same inventor on which it is founded. First, 


LOADING CARTRIDGE CASES. 377 


in simplicity, the turn-over complication is dispensed with, 
it being found that a turn-over machine, such as Baker 
and Reviére’s, does the work far better and quicker than 
that part of the combined one. Secondly, the improved 
machine is only Qin. by 4in. by 3in. in dimensions, and 
will go into an ordinary gun case. Thirdly, the price is 





NorTH AND Co.’5 XL. MACHINE. 
only 25s., making the cost, with the turn-over machine, 
about 2]. 2s. The engraving represents the machine with 
the powder chamber opened for filling. The powder and 
shot being both inserted, the method of proceeding 1s as 
follows, as directed by the inventor: ‘“ A cartridge is placed 
mouth first in the recess E; the charges having been adjusted 
by loosening the thumb-screws FF, and then moving the 
slides BB, till the black line seen through the upper slot 
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corresponds to the charge desired, which is marked on a scale 


as shown in figures. Now turn the lever A upwards as far as 
it will go, this cuts off the exact charge of powder and passes 
it into the cartridge case; place a felt wad on the guide 
leading to the open mouth of the cartridge case, ram down 
the rammer D, then lower the lever A to its original position, 
by which the charge of shot is cut off and passed into the 
cartridge. Place another wad as before, and ram it down, 
and the cartridge is loaded. Now take it out brass end first.” 
It should be mentioned that the charges can be increased, but 
not reduced, after the powder and shot are introduced. I can 
strongly recommend this machine to the sportsman as better 
suited to his purpose than the Erskine; for, although it will 
not load quite so fast when large numbers are required, yet 
for all ordinary purposes it is sufficiently rapid, while the wads 
are inserted in a more level condition, and are pushed home 
with more certainty. 

Next to this, in my opinion, comes the Lancaster machine, 
which certainly does its work remarkably well, and will load 
100 cases in three-quarters of an hour. 

This machine has been specially invented to prevent the 
bulging of cartridge cases when large wads or heavy charges 
are to be loaded, when they are otherwise often too tight to 
enter the chamber of the gun. The following directions will 
show the way in which the machine is to be worked. 

First. Screw the machine by means of the thumbscrew 
firmly on the corner of a table or bench. ° 

Then arrange two bowls to hand, one for powder and the 
other for shot, also the requisite wadding, and the empty 
cases. 

Second. Draw aside the hinged iron or brass bottom plate, 
introduce the cartridge case into the chamber (which is to the 
correct size of Eley’s universal cases of whatever bore), and 
close the hinged brass plate only, under the base of the 
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cartridge, which is thus supported in proper position for 
loading. 

Before putting in the powder, press the plunger into the 
mouth of the case in order to widen it, so that the wads will 
pass in freely. The charges of powder and shot should be 
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C. LANCASTER’S PATENT CARTRIDGE LOADING MACHINE. 


put in the plunger at the top, which acts as a funnel, and 
allows the whole charge to be placed in the case without fear 
of spilling. 

After the charges of powder, shot, and the wadding have 
been loaded into the cartridge case, push the case up from the 
base so that the iron plate can pass under it also; this raises 
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the mouth of the case above the chamber, and so allows the 
grooved or hollow tool for rounding over to be applied to the 
case. 

When applied, press the plunger firmly upon it with the 
left hand, and at the same time turn the tool round with the 
right hand backward and forward about a quarter of a turn each 
way; this turns down or rounds over the edge of the paper 
neatly all round, and finishes the loading of the cartmdge. 
Then open the hinged plates and push out the loaded 
cartridge. 

Price for 28, 24, 20, 16, 14, and 12-bore, 2/. nett. 10, 8, 
and 4-bores according to length of cases. This is about the 
same as Mr. North’s. This machine does its work very 
satisfactorily, and is the only one used in filling the large 
supply of loaded cartridges sent out from Mr. C. Lancaster’s 
establishment. 


THE Erskine Loapina MacuHine. 
The Erskine machine is wholly unsuited for the private gun 


room, and only serves the purpose of those who load for sale. 
I shall therefore omit any description of it. 


SWEDGING CARTRIDGES, 


Unless the chambers are very large, paper cartridges, when 
loaded, should always be passed through a gun-metal swedge 
-008 inches less than the bore of the chamber, so as to ensure 
their entering freely. 


SECTION III. 
LoapIna Brass Cases. 


These cases are loaded in the same way as the paper, but 
do not require quite such tight pink-edged wads ; or rather the 
tight pink-edged wad is comparatively useless, because the 
brass will not expand to receive it. The initial pressure 
required therefore for Schultze powder must be chiefly 
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given by the means which are adopted tu keep in the wad, to 
which [ shall presently advert. For this reason, with very 
sensitive powder, such as the K. C. No. 16, as good shooting is 
not obtainable with the brass as with the paper case, but with 
Schultze powder, or E. C. No. 12, the crimping of the 
mouth of the case and a wad ‘010 inch larger than its bore 
will suffice to give good shooting. 

There are various modes of seating the wads; but the only 
really effective ones, as far as my observations go, are Mr. 
Greener’s Crimper and the Creaser of the National Arms 
Company, to be presently described. The former externally 
resembles a common turn-over machine, but internally has 
several projecting cones near the bottom. Against these the 
loaded case is driven by the pressure of the plunger, the result 
being that the case 1s crimped down to the level of the shot 
wad, as shown in the annexed engraving. Messrs. Kynoch 








Mr. GREENER’S CRIMPER AND CRIMPED CASE ($ SIZE). 


advocate the use of a swedge, also applied on the plan of the 
same machine, the case coming out in the annexed form, with 
the mouth contracted or swedged in as there shown. The 
amount of force required is too great for an amateur to use 
himself, and in Messrs. Kynoch’s factory the swedging 1s done 
by a heavy lever about 2ft.in length. I object, however, to the 
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principle of this swedging, as there is a space left between 
the swedged part and the chamber where the fouling collects, 








‘“ PeRFECT” CAsE LOADED AND SwWEDGED. 


leading to bad shooting. A third plan is that of the National 
Arms Company, in which three long indentations are made in 
the brass by a little machine of the annexed form, in which a 





CREASER OF THE NATIONAL ARMs ComPaNny (two-thirds size). 


turn of the handle drives three teeth inwards against the case, 
leaving the indentation as shown below. It is called a 





Case oF THE NaTionaL Arms Company LOADED AND CREASBED. 


“creaser,’’ and answers well enough for one or two loads; but 
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after this the indentations, being all at the same part, have a 
tendency to cut the end off. 

A fourth plan has been suggested in the columns of the 
Freld, namely, the use of the ordinary turn-over on the brass 
case, turning its edge down slightly; and this has also been 
applied to the Lancaster machine, described at page 379. If 
used, the case should be filled up to within jin. of the mouth 
by inserting, before putting in the powder, thick card wads 
(ungreased) with large holes cut in them. It is easy to 
ascertain the number required by trying one or two before 
loading the bulk, and as the powder lies in the middle, the cap 
flame reaches it as quickly as usual. 


SECTION IV. 
CONCENTRATORS. 


Mr. C. Lancaster invented a plan about fifteen years ago by 
which a cylinder gun could be made to shoot as closely as a 
modern choke, or very nearly so. I agreed to test his “ con- 
centrator”’ with a gun made for me by Mr. Westley Richards, 
which I knew to be a good one, and which 1s alluded to at 
page 149 as the best cylinder gun I have ever known. In a 
trial, which came off in the spring of 1869, the following was 
the result, and I have since found the same per-centage of 
improvement generally take place with every gun I have 
tried. I provided the cartridge cases, powder, shot (No. 6), 
wads, &c., necessary for loading. In my presence fifty cases 
were loaded in the ordinary way, and the same number with 
the concentrators, which are merely cylinders of very hard 
paper, half an inch long, and fitting imside the cases. After 
putting in the shot, one of these cylinders is dropped upon it, 
the ordinary wad is then pushed in, driving down the cylinder 
around the shot, and the case is turned over in the ordinary 
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way. After firing about a dozen shots of each kind at the 
target, and satisfying myself that there was no tendency to 
ball, I proceeded to try six consecutive shots of each kind for 
pattern, with the following results, the plate being of 30in. 
diameter, and the range 40 yards :— 


No. 
No. 
No. 
No. 
No. 
No. 


Plain. With Concentrators. 
‘1... 154 pellets 0.0.00... 172. pellets. 
2 dear EO! tess. etevercaudtnsanisoas ZI as 
Biden GOO tigi nasbod Aebeseneenaiek 203g, 
Beaty NOS! 25. iheeh iieseesinntes 1g; 
Or ece OO By. xahehoayentbesvesent 224 oy, 
Giianc 90: 55, -xhagnhecewices 2 192 5 
907, average 151. 1122, average 187, 


or about 24 per cent. increase. 


I then tried six shots of each for penetration, firing both 
barrels at the ordinary gunmaker’s paper, which is much 
thinner than that used in the Field trials, viz. :— 


No 
No 


No 
No 


No 
No 


Plain. With Concentrators. 

> } Through SS. oatnaeaere: setiet Through 45 

it ” 32 Sop we aN ap era ee eae es a eS 3) 48 

<> 

: 3} sy. OO ee ececeneare antes » 64 
Total 123 157, or 


an increase of 28 per cent. 


There was not a single failure or approach to balling in any 
of the fifty shots fired. 

In 1876 a match was arranged to take place at the Gun 
Club, at pigeons, to test the relative merits of choke-bore 


guns against cylinders. 
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Many of the competitors on the “cylinder” side used con- 
centrators, and they won the match by scoring 59 at 27 yards, 
and 47 at 33 yards, against 57 at 27 yards, and 40 at 33 yards 
on the part of the ‘choke ”’ side. 

In 1877 a return match was shot, and concentrators were 
excluded, when the “choke” side beat those shooting with 
*‘cylinders ;”’ plainly showing that the concentrators had 
proved of great service in the first match. 

Since that time I have more than once tried the concentrator 
as now improved with a dome on the top instead of a plain 
cylinder, and find its effect very great in increasing the num- 
bers of the pattern, but the regularity is not equal to that of 
a good choke, and moreover, it is apt to produce dangerous 
balling. It is almost needless to remark that it should not be 
used in the chokebore. 





Fia. 1. Fia. 2 
C. LANCASTER’S IMPROVED CONCENTRATOR. 


Figure | shows a section of the concentrator before loading, 
and Fig. 2 a cartridge loaded with it, the concentrator being 
pressed down after the shot has been poured into the case. 


SECTION V. 
LOADS FOR VARIOUS PURPOSES. 


There are various proportions of powder and shot, and dis- 
tributions of wads, which are suited to the different require- 
ments of the sportsman. These I shall take seriatim. 

c Cc 
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TABLE OF LOADS. 





For CHOKES AND CYLINDERS. 





















































































Bore. 10 12 16 20 
& Black powder ...... 4idrs. 3drs. 2*dra. 2kdrs. 
4 | Schultze powder... |__ 60grs. 42¢rs. 38ers. 35grs. 
S E. C. No. 12 powder .. | 65grs. 48ers. 43ers. 39grs. 
a Pink edge wad . ae | 9}-gauge. : 114-gange. | 154-gauge. | 19}-gauge. 
5 $ Felt wad.. ... | 10-gauge. | 12-gauge. | 16-gauge. | 20-gauge, 
— , ee sd 
: Ksmelaintol Shot No.5 or 6... ... | Woz. | 1hoz. loz. 
& | Shot ws wad ee ene cad. rather loose. 
S| T The cases ahenld be well turned Nowe 
a hat Gas i | - Sepeanyy for Schultze. 
a eer powder 43drs 3idrs. ! Sdrs.  , 2jdrs. 
a Schultze powder 63grs. | 46grs. | 42ers, | 38grs. 
Zz E. C. No. 12 powder | G8grs. p PaREBS S2grs. | Ogre: | ‘t3gre. 
> say et a ce ah sac Sassen TAY ss oe os Se eg eat Jo et 
= Pink edged wad .. . | 9)-gauge. /11}-gauge. 11}-gauge. | Asreaaiee: ! 193-gauge. 
fH | & Felt wad .. 10- ‘gauge. | 12-gauge. | 16-gauge. ! 20-zauge. 
ca a — + aw ee 
E Shot No. 5 or 6 a | ‘Tox. | 1}oz. | loz, | oz. 
os Shot wad a, Thin carl rather loose. 
O = : 
By Tnen eek | :. | ‘Cases should be well turned down, especially 
for seo PUnEae: 
For CHOKED GUNS ONLY. 
Black powder ..._... 4drs. 23drs. 24drs. | 24drs. 
Schultze powder 56ers. 38era. S5gTs. 32ers. 
E.C. No. 12 POW AE 


ee [ce rr cr | nee nn ee 





62¢grs. saussi Sogrs. | SORTS: 
eee 


card wad 10-gauge. | 12-gauge. | 16-gauge. | 20-gange. 


Felt wad 


Grease wreat thin ? | 
ao 
ne E 10- “gauge. 12-gauge. | 16-gauge. | 20-gauge. 


2 
a re hk ee tee i am no he Pa nae eee eee 





Shot . 5 or 6 Aeon: ae Aor. | Lor. loz. foz. 


Two din. thick aed wads, one over and the 
other in middle ‘of shot. 
If black powder, only darned down enough: 
for safety ; if Schultze, a little more. 


a 


For Raggir SHOOTING OR TO 
SCATTER FOR TYROS. 
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The above loads are intended for guns of the average 
weight of their respective bores; but if above or below that 
average, the charges should be slightly increased or diminished, 
as the case may be. Invariably, however, the purchaser 
of a gun should consult its maker, as the charge used in regu- 
lating it is generally the best suited to it. 

The larger the size of shot the less powder it will require in 
proportion to develop its best powers. This results from the 
diminution of friction which, for example, is, with equal 
weights, much greater in dust shot than in BB, and propor- 
tionally in the intervening numbers. 

Where a gun shoots too close for the powers of its owner, 
it is better to increase the size of the shot when resorting to 
“ scatter loading.’’’ No. 5 1s not too large for a rabbit. 

The following letter on ‘“ Loading’’ was written by a 
well-known correspondent of the Field, and though I do not 
in all points agree with the advice given, I append it as of 
great general interest : 

The eventful “twelfth” 1s now rapidly approaching, and the 
festival of St. Partridge is not very remote, and men too are 
beginning to sound notes of preparation, and to be looking after 
their “‘irons;’’ hence a few remarks on this all-important subject 
may not be unacceptable to some of vour readers. 

I fear my experiences in this matter have led me into opinions 
that will at first appear to be dreadfully heterodox to many; and 
to such I will only urge that they read my views patiently to 
the end, and then institute a few careful experiments on the 
lines I propose to lay down, and see if I am not borne out by 
the results. 

I must premise that these observations are intended to apply to 
guns of 12, 16, and 20-bores; of 10-bores I have no great experi- 
ence, of 8-bores still less, and a 6 or 4-bore I have never yet fired, 
nor do I feel the slightest desire to do so. 

In the first place, we will start with the broad proposition that 
in my opinion there has, during the last few years, been a growing 
tendency to overdo guns with powder; and this, in its turn, has 
induced heavier guns (thicker barrels) to absorb the heavy recoil. 


co 2 
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Both, I venture to think, are steps in the wrong direction, especially 
the latter, as, throughout my pretty long experience, almost every 
gun showing exceptional powers in its shooting has been light and 
thin in the barrels, and by no means always involving the best 
qualities of metal—though, of course, the better the irofi the safer 
one feels with a very light gun. 

Mr. Greener, I know, at one of the Field gun trials, shot one of 
his guns, a 12-bore, with as much as 3jdrs.; but there was, I well 
remember, a difficulty in getting the load into the cases, involving 
thereby a compression of the powder by no means desirable; and, 
though the gun came out well, the impression on my mind at the 
time was, from the way the gun shot, and the appearance of the 
papers (every one of which passed through my hands), that the gun 
would have done better with 3jdrs. 

Not very long ago I met with a man who told me his load was 
4drs., and 30z. of No. 7, and that he did better with this load than 
any other. As I was told he was a very indifferent shot, I can well 
understand the result being as he stated at short distances; for the 
gun made a really very pretty pattern at thirty yards, well covering 
a disc of 38in. or 40in.; but at forty yards it would bea fluke to get 
a bird above once in a dozen shots, and at fifty it would have been 
little use to shoot at anything much less than a hooper! A very 
few shots at the plate satisfied him that he could get much better 
and harder shooting with 3drs. and loz. of No. 6. 

However, this matter of loading is one of such vital importance 
that every shooter should render himself a thorough master of the 
subject, theoretically and practically, as on it will largely depend 
the amount of sport he enjoys. Many a man buys a 12-bore gun, 
asks the maker the load, and is told 3idrs. and l}oz. No. 6, or 
thereabouts, and goes away satisfied. This is what the gun has pro- 
bably been regulated for at forty yards, and may or may not be the 
best for the distance; and many men never think it necessary to 
try this ata mark. But what about any other distance under or 
over that ; or for a different kind of gaine, requiring a larger or 
smaller-sized shot—either of which, if you want to get the best 
you can out of a gun, must be used in different proportions? This 
is all very well, and may satisfy a good many; but a scientific 
sportsman will never rest and be thankful on such very slender 
grounds as these. 

There is ao doubt that full justice is not done to a 12-bore when 
only No. 6 is used; and for general game shooting, No. 5 for a 
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12-bore, No. 6 for a 16, and No. 7 for a 20, will be generally found 
to be the best sizes and most suitable to the bores, and taken all 
round, produce the most killing patterns at all fair and ordinary 
ranges. Ifa gun of any bore is to be put to any special exceptional 
work, special and exceptional cartridges should be loaded for such 
occasions. 

The table of loads published by ‘ Wildfowler” in the Feld are 
excellent in their way, so far as they go, as landmarks, but only so, 
as what is “‘ sauce for the goose” is by no means “ sauce for the 
gander’ where guns are concerned, for a variation in a load which 
answers admirably in one gun may not, and often does not, in 
another of the sane gauge. And consequently it becomes necessary 
to actually try at the target every load you intend to use in every 
gun, as there can never be any feeling of certainty without; and 
thus knowing to a nicety what a gun will, and what it will not do, 
under given conditions, gives a man an amount of confidence in 
his shooting which is sure to tell. 

The first thing to be found out with a gun on trial is to ascertain 
the largest amount of powder to a grain that it will burn with a 
given weight of shot. This weight or normal load of No.6 is now 
almost universally admitted to be loz. for a 12-bore, loz. for 
16-bore, and joz. for a 20-bore. This can be pretty readily 
ascertained in a few shots, increasing the powder from time to time. 
If at aplate, an educated eve readily detects the difference of force ; 
if at pads, it is merely a question of counting the sheets perforated. 
Possibly half a drachm or so of powder may be added without pro- 
ducing additional force; and after this the foree will actually 
diminish, though more powder is used, unless a heavier load of 
shot 1s put over it—which, however, is not often desirable, unless 
the size is increased. Owing to the increased resistance produced 
by the greater weight of shot, a larger quantity of powder is burnt, 
and consequently more force is obtained; but it is usually at the 
expense of all evenness in the pattern and regularity in the 
shooting. Go back therefore to the load which gave the greatest 
force with the least powder, and stick to that, except in the case 
of using a larger or smaller sized shot, as will be referred to 
farther on. 

Now try how a little more or less shot will affect both the force 
and pattern. In a full choke it will not unfrequently be found that 
the increase of one-sixteenth of an ounce of No. 6 (about seventeen 
or eighteen pellets) will cause even a much greater number of 
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pellets to be put on the circle, and this without interfering with 
the strength. Here is, of course, a clear gain. And, again, if the 
pattern is uneven and patchy, a similar reduction in the load will 
often set all this right, and still leave the pattern full enough to be 
thoroughly effective ; and it must never be forgotten that a gun 
that will put on an even regular average pattern, without open 
spaces, of, say, about 190 (or less even), and will go on at this 
shot after shot, is a much better gun and more reliable than one 
with an average of perhaps 220, with a patchy pattern and every 
now and then a wild shot. 

In all these experiments wadding is an item of much more 
consequence than many imagine; and for obtaining the highest 
results probably the best plan, when there is room for it, is to put 
on the powder, first, a very tight-fitting card wad; on that an 
equally tight din. pink-edge wad; then the thick Zin. felt ; and on 
that a slack-fitting thin card. The last prevents the shot clinging 
in the soft felt wad, as they will almost always otherwise do; and 
more than this, it 1s a hard flat surface, and, it is considered, 
delivers the shot with greater force and regularity—something like 
the difference which would be felt in receiving the same blow from 
a boxing glove and the hard naked knuckles. The less that is put 
on the shot the better; therefore, a slack-fitting thin card is all 
that is required. There is no question about it, that the mass of 
wadding over the powder recommended above will generally shoot 
harder and more evenly than if more powder and less wadding is 
used ; and it cannot be too strongly impressed on everyone that all 
this must be found out for each individual gun. 

For all general shooting it is much better to keep a gun to the 
sized shot for which it has been regulated ; consequently, if a gun 
is required for exceptional purposes, it should be bored and regu- 
lated for the sized shot required, and kept to it; and there is little 
doubt a gun will accommodate itself more readily to a reduced load 
of shot of a smaller size than it was regulated for than it will to 
increased loads of the sizes larger. And now let us consider the 
loading of cartridges for special purposes. 

It is not difficult to spoil the shooting of any gun—that is, to 
increase the spread and make it effective at short distances ; but it 
is often very convenient to be able to do so, as for snipe, quail, and 
soon. And here I cannot agree with those who have recommended 
@ reduction in the powder. ThisI consider a mistake, as it means a 
reduction in power, which never in any case can be desirable. Use 
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the same load of powder, and put on it a slack card and a pink- 
edge or only a pink-edge grease-proof wadding, and reduce the load 
of shot until you get the pattern required. On the shot put a tight 
card wadding, and fill up the case nearly to the top with common 
sawdust (well dried) ; on this put a pink-edge wad, and well turp 
over, and the thing is done. 

Increasing the range and power of a gun is, however, quite 
another matter; but still in most cases this can be done by varying 
the proportions, and using larger shot. The larger the shot 
employed the less is the friction in the barrel; in consequence of 
this the load of shot may be increased without throwing any addi- 
tional labour on the gun, or appreciably increasing the recoil. Fora 
12-bore the increase may be taken at about joz. of shot for every 
change of number; thus, if the load with No. 6 is ltoz., for No. 5 
it may be lioz., No. 4 1{oz., and so on, to any extent that can be 
got into the shells. But for No. 4, or larger sizes, a reduction of 
about }dr. of powder is desirable, as the greater momentum of the 
heavier shot gives sufficient killing power at 60 yards or over, and 
the smaller charge of powder materially tends to keep the shot 
together and improves the pattern. With very large-sized shot the 
shooting is decidedly improved by filling up the interstices between 
the shot with bone-dust or hard wood sawdust—one is as good as 
the other. The rule holds equally good e conrerso, and for the 
smaller sizes of shot a similar reduction of Joz. per size should be 
made. 

For the smaller bores the increase or reduction is about in the 
sume ratio, subject to occasional variations. For a 20-bore it may 
be a sixteenth, and a 16-bore half-way between. The actual power 
or foree will be found to be but very little affected or interfered 
with by these various loads, but of course more or less in different 
guns; and, if found material, must be provided for by some further 
adjustment of the proportions—not usually a difficult matter. 

Some tables of loads are appended, but only as general guides or 
points of departure for experiment, and as such may be useful; but 
they are not intended for blind use out of any gun of the same 
gauge that may happen to turn up, as the results cannot be 
guaranteed. And it is utterly impossible, however extensive may 
have been the trials, to lay down anything approaching hard and 
fast rules. In point of fact, the very large amount of experiments 
carried out by the writer have only tended to show more fully the 
complete futility of anything of the kind. 
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TABLE OF GUIDE LOADS. 





No. of pellets in load. 





Powder. 
Black or equal measure Shot. Newcaatle en =~ 
: am’s 
of wood. chilled. hardranot: 
For A 12-BoRE About : 
22 drs. No.3 ...... 1goz. TSi° asexc: 187 
24drs. No.4 ...... 1goz. QUO" . vochas 237 
3 drs. No.5... Lhoz. 250... 270 
34drs. No.6. ...... 1doz. 303 ...... 303 
3ddrs. NO:d > sheves loz. 370 wa... 333 
Sidra. No.8 ...... foz. ALT ow... ©6399 
For A 16-BORE. 
4drs. No.3 ...... 102. 1560... 163 
2idrs. No.4 ..... loz. 180° scees 195 
23drs. No.5... 1,502. D> consi 229 
22drs. No.6 ...... loz. BTU bikes 270 
2fdrs. INO 7 Sisic +02. B47, 312 
3 drs. No. 8 ...... 30z, 417 0... 3-42 
For A 20-BORE. 
2 drs. R Nio8" License, 1doz. i 153 
2hdre, | No.4 0... loz i 170... 184 
24drs. No.5... loz. | 2UO) satya 216 
2ldrs. | No6 wn... foz. hy ae 237 
2hdrs. : NOSZ —ssccs OL. OTR). avd. ST 
2drs. ae ee No.8 ...., Roz. 3000... 285 











ne a i ee re 


N.B. Less wadding is required between the powder and shot in 
the smaller bores than in the 12’s, the cone in front of the chamber 
being shorter; and in the 2U’s a thick felt and thin wad is 
sufficient—otherwise some of the above loads would hardly be got 
into the ordinary cases. 

There is no doubt that by the employment of modifications of 
these loads and the waddings as suggested, a full or extreme choke, 
when really good, can be loaded to shoot effectively, as regards 
both force and pattern, at any distance from twenty up to sixty 
yards, or perhaps a little over. At least, such has been the ex- 
perience of the writer, due allowance being made for the difference 
in the shooting of guns, as it is not every choke that will do its 
work properly at even fifty yards, load as you will. But it must 
be again impressed on every shooter that nothing must ever be 
taken for granted in guns; neither these nor any other loads can 
be relied upon to produce the intended effects, but must be tried 
and patiently worked out in each individual gun until the propor- 
tions are found which suit its peculiar idiosyncracics. 

It remains now only to say a few words as to ammunition. As 
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regards the black powders of the three great firms, Messrs. Curtis 
and Harvey, Messrs. Hall, and Messrs. Pigou, they are all excellent 
in their way, and practically one is no whit superior to another. 
There is little doubt, however, that in most guns the large grain 
powders, like No. 6, are the best; but for the 20-gauges No. 4 is 
quite large enough. The small grains have a tendency to scatter, 
aud mav be used for this purpose with effect. Of the Schultze 
wood powder I think it difficult to speak too highly. There is one 
hint, however, I would throw out, and that is, that the wood 
powder is greatly improved by keeping. My practice has for long 
been to lay in my stock of it one season for use in the next, and so 
keep it over the vear before it is used; but I always test it for 
weight and strength as soon as I get it. The quality that it most 
gets by keeping is regularity in its action. Wild shots are very 
rare with powder thus kept, and its strength does not in the least 
diminish. I have now some powder by me ten years old or more, 
as strong as the first day I tried it, and in every respect the better 
for the keeping. 

Nothing is said here of the old soft shot, as I should imagine no 
one who has experimented a single quarter of an hour would ever 
think of using it, except in a case of dire necessity, when no other 
could be got. Of the Newcastle chilled shot, and Lane and 
Nesham’s hard, both appear to be equally good; but there is a 
difference in the count, which at times becomes a factor in the 
eueculations when close experiments are tried, inasmuch as they 
are sufficient to affect the patterns obtained, the shot larger than 
No. 6 counting more to the ounce, while those smaller are con- 
siderably fewer, as will be seen by referring to the table of loads 
above viven. 

Wadding also demands a due amount of attention. Any that is 
soft and loose in texture, and has a tendency to blow to pieces or 
spread with the explosion, should be carefully avoided, as the best 
of a gun is never got with such. The pink edge are generally 
good, but the thick felt vary very much; they should be firm and 
solid, so much so that when picked up they will do to use again. 
This is really a good test of thoroughly good wadding. The card 
wadding before referred to and recommended should be of two 
distinct kinds—one to vo next the powder, of very stout card, and 
as tight as can possibly be got into the shell without bulging it. 
This, however, may be dispensed with without doing much harm, 
provided one side of the pink edge is the black-varnished grease- 
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proof to go next the powder, and is an equally tight fit—sup- 
posing the space is wanted to get in the load required; but if 
there is room for it, it is better to use the card first. The other 
card wads should be as thin as possible, and just an easy or slack 
fit in the case; these are to be used above and below the shot. 
If they will just prevent the shot from falling out before the case 
is turned over, they are tight enough. But when loading to obtain 
spread for short distances, the strong, stout, tight-fitting card 
wads should be used at all times, both next the powder and under 
and over the shot, and the pink-edge over the sawdust (to fill up) as 
before described as well. And here again it must be mentioned that 
though, as a rule, the above formula of wadding answers extremely 
well, still guns are not unfrequently met with which like less, and 
some occasionally that will take some more with advantage. A 
good deal depends on the length of the cone between the chamber 
and the bore proper. Whatever this space is, it must be filled up 
by wadding of equal length between the powder and shot, to get 
good shooting. 

It is now necessary to say why the approximate number of shot 
contained in each load has been given—viz., to enable anyone who 
likes to find out what pattern may be fairly expected trom them at 
40 and 60 yards. A considerable amount of time and labour 
has been bestowed in arriving at a reliable average of the patterns 
and force of guns of all three gauges. For this purpose none 
but perfectly trustworthy records have been employed—viz., those 
conducted by myself or under my control and direction in my 
presence, and those of the Field trials. In doing this, full-choke 
guns only have been included. All those under a certain figure 
have been discarded and considered as only modified chokes in each 
gauge, and the averages are obtained from the performance of 
some hundreds of barrels and several thousand shots. They stand 
as follows: 

The 12-bores put on in round numbers two-thirds of the load, 
and penetrate 36 sheets of brown paper (Pettitt’s) at 40 yards; 
and something less than one-third of the load and 14 papers at 
60. The best of the class will put in about 7 per cent. more of the 
whole load of shot at 40 yards, and 2 per cent. at 60. 

The 16-bores put in about three-fifths, and penetrate 35 papers 
at 40 yards; and two-sevenths and 14 papersat 60. The best of the 
elass about 43 per cent. more of the entire load of shot at 40 yards, 
and 1} per cent. at 60. 


LOADING CARTRIDGE CASES. . 395 

The 20-bores put in about four-sevenths, and penetrate 34 papers 
at 40 yards; and two-ninths and 11 papers at 60. The best of the 
class about 5 per cent. more of the entire load of shot at 40 yards 
and 4 per cent at 60. 

In point of fact, in all three classes the patterns are rather above 
the proportion here stated; but they are the nearest that can be 
obtained without going into fractions, and are close enough for 
practical purposes. It must be observed, too, that in either class 
guns are occasionally to be met with that show exceptionally good 
shooting, considerably exceeding the above calculations of pattern, 
but it is in most cases accompanied with a corresponding loss of 
force. 

Nearly all the 20-bores—the memoranda of the shooting of which 
I have by me—have been shot with loz. of No. 6, consequently 
these only have been used in arriving at the above averages ; but the 
recoil in these light guns with this load is heavy, often unpleasant, 
and it is thought that seven-eighths is better for general use—indeed 
several of the guns using this load are level with the others in both 
pattern and force. It will be seen then that the above calculations 
are based on trials made with 14oz., No. 6 hard shot in the 12- 
bores, and loz. in the 16’s and 20’s, and that there is no sort of 
analogy or uniformity in the relative percentages of what the best 
guns of the three classes do; but so the figures have worked out, 
and it is difficult to find a reason or to account for it, I therefore 
give them as they stand. And no fractions whatever are taken 
into consideration ; these are very proper and right in a competition 
trial, but to a’practical sportsman are useless. 

In trials with the various loads of the different-sized shot as 
suggested in the tables, it will be found that the above average 
proportions will be pretty usually nearly carried out, so that an 
approximate guess can be made as to the result to be expected 
(approximate for this reason also, that with the larger shot, a 
slightly larger proportion, and with shot smaller than No. 6, a 
smaller one of the whole charge, will be put on). For instance, 
take the load of 2{drs. and lgoz. No. 4, with an average-shooting 
12-bore, and it may be expected to put on an average of about 146 
at 40 yards, and 73 at 60 with Newcastle chilled shot, and 158 at 
40 yards, and 79 at 60 with Lane and Nesham’s hard shot—the one 
counting only 220 to the load, the other 237. The 30-1n. circle 1s 
at all times intended, in speaking of what a gun puts on. 

Mr. W. W. Greener was, I think, the first to publicly call atten- 
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tion to the remarkable effect produced on the patterns of chokes by 
a small addition to the load of shot. He says at page 172 of his 
excellent book on ‘Choke-bore Guns:” ‘“ We have repeatedly 
noticed that by increasing the charge of shot, by even twenty 
pellets, the wonderful increase of pattern it will make on the target, 
sometimes thirty to forty increase inside the circle with a further 
increase outside.” This I can fully confirm, though not to so great 
an extent, but the result is pretty constant. It has been brought 
forcibly to my notice lately in the 12-bore gun building for me by 
Mr. Greener with the Marshall and Co. Damascus iron 2oin. 
barrels, sent up soft for trial. This gun, with lioz. No. 4, averaged 
104; by adding a toz. more shot the average went up to 159—an 
increase of 55 in pattern, and thirteen more pellets than are con- 
tained in the addition put into the gun. Again, I have lately had 
sent me for trial a pair of guns made by Mr. Rosson, of Derby, 
30in. 12-bores, weighing only 6lb. 50z., and remarkable for their 
low price (only 271. 4s. the pair). They are thoroughly sound and 
good, though of course plain guns, and as handy as need be, and 
are certainly about the best shooting pair of guns I have tried for 
several seasons, the shooting being so very hard, even, and regular. 
With 3drs. of Schultze and lioz. No. 6 the average was 203; 
with 1.3.02. it went up to 215, and with ljoz. to 239. These shots 
were really splendid—a jack snipe would hardly have esvaped in 
one of them. I regret I did not try these guns with larger shot. 
Two other guns I have just shot, both 12-bores, made by Messrs. 
Weston, of Brighton, another provincial firm who turn out guns so 
good that they would be a credit to any maker. One belongs to a 
personal friend, a hammerless gun; the other a C.F., rebounding 
locks, taken from their stock for the purpose of trial. Both these 
guns are very light and bandy and make tiptop patterns, and, I 
think, shoot the hardest of any guns I ever saw, but I cannot be 
absolutely certain of this without the test of the Field force gauge. 
The hammerless gave an average of 132 with loz. of No. 4 and 
170 with 1joz.; the other gun 166 with loz. No. 4 and 181 with 
1goz. This is extraordinary shooting for 40 measured yards. Both 
guns were loaded with 23drs. of wood powder, wadded as above 
suggested, and no difference was felt in recoil with the increased 
load. These examples are thought quite sufficient to support the 
theory of the advantages of increasing the weight of load with the 
larger sizes ot shot. 
“‘ ONE WHO HAS FIRED SOME 20,000 TRIAL 8HOTS AT MARKS.” 


CHAPTER XIV. 
EFFECTS OF BURSTING STRAIN ON GUN BARRELS. 


No entirely reliable experiments have been published of the 
strain which barrels of the various kinds made will bear 
without injury. The first proof charge is from 3 to 4 times 
the ordinary sporting charge, and it is considered that this 
meets all the requirements to enforce safety, even allowing for 
the reduction subsequently made in the metal. Mr. Greener, 
in his book on the Gun, has recorded an experiment in which 
he reduced the weakest part (that between bore and cartridge 
chamber) of a 12-bore barrel to :05 inch thick, when it bulged 
but did not burst with 34drs. black powder and 1}oz. shot. 
This barrel at 6 inches from the breech was only .\in. thick, 
or about 5 times the thickness at the cone, but it did not 
bulge. Another barrel of the same substance at 6 inches 
from the breech, but stouter in the cone, was burst at the 
former part with ‘2ers. Schultze powder and ltoz. shot, 
indicating that a greater strain is made on the breech end of 
the barrel by Schultze powder than by even a slightly increased 
charge of black powder—3}drs. of the latter corresponding 
with 45$ers. of the Schultze powder. Beyond 9 inches from 
the breech the strain on explosion is greatly reduced, and Mr. 
Greener states that a barrel reduced in its fore part (from 17 
to 25 inches from the breech) did not burst when fired 
repeatedly with the usual charge. He also shows that barrels 
open longitudinally much more readily than transversely, in 
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the proportion of 45 longitudinally to 8 transversely, according 
to his experiment. 

In choke-bored guns there is a tendency to bulge behind 
the muzzle where the metal is most cut away by the choke- 
bore bit. For this reason these guns are obliged to be made 
stouter, and therefore heavier forward, than cylinders. 

It is commonly supposed that snow, or a wad left in the 
muzzle of a gun will cause it to burst, but I agree with 
Mr. Greener that such a result will not happen from a 
stoppage in that part more probably than if a similar stop- 
page exists in the middle of the bore. I have repeated his 
experiment to prove this fact, and found the same result to 
occur. 

Of the comparative resistance to bursting charges afforded 
by different forms of iron and steel we know nothing with 
certainty, those which have been made and _ published 
appearing to have been conducted with a foregone conclusion. * 
Sportsmen may, however, depend upon the sufficiency of the 
proof charge in all cases where no subsequent reduction of 
metal has been made, but I am satisfied that the reboring 
for the “ Perfect” cases recently practised by Mr. Ford is 
attended with considerable danger—independently of its 
being contrary to the Proof Act as amended in 1875. The 
following note appended by me to a letter of a correspondent 
in the Field of September 23rd, 1882, who had advocated 
the use of Mr. Ford’s plan, sets this matter in a clear light. 
and I therefore reproduce it in extenso. 

We are sorry to be obliged still to differ from our valued corre- 
spondent; but it is not merely a difference of opinion—it is a 
matter of law as well as of fact. The Gun Barrel Proof Act, 1868, 


was, In consequence of the introduction of choke-bores, modified in 
1875 by new regulations applicable to barrels that were made 


* An interesting experiment on the bursting strain of Damascus as compared 
with steel, recently carried ont by Messrs. P. Webley and Co., will be found in 
the appendix. 
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larger behind than at the muzzle. Sect. 1 says that, as regards 
the construction of this law, “ the expression ‘ choke- bored barrels’ 
means barrcls whereof the diameter of the bore at the muzzle is 
less than the diameter of the bore at some point behind the muzzle, 
other than the chamber or recess which contains the cartridge.” Sect. 5 
states that in the proof of such barrels (for which No. 6 soft shot 
is to be used instead of solid ball), the charge shall be according to 
the scale sect forth in schedule B, “ taking the diameter of the bore ut 
its widest part. exclusive of the chamber or recess containing the 
cartridge.” Subsequent sections provide that when barrels are 
altered so as to come within the above definition, they shall be 
subjected to further definite proof, and be re-marked—the size of 
the bore at the breech and at the muzzle being both given. “One 
who has Fired” says that his gun bears the proof-mark “17;” 
consequently it will have been proved with 10?drs. in its first proof, 
and with 6fdrs. in its definite proof—such being the charges pre- 
scribed by the Act for 17-bores, the diameter of which is given in 
the schedule as ‘649. The bore of our correspondent’s gun has 
now been enlarged at the breech end of the barrel to suit a No. 16 
“ Perfect cartridge, the normal bore being left unaltered in the 
middle and fore-part of the barrel: it consequently comes within 
the definition in sect. 1, “the diameter of the bore at the muzzle 
being less than the diameter of the bore at some point behind the 
muzzle.” By the diagrams we published a fortnight ago it was 
shown that the internal diameter of the No. 16 “ Perfect” shell is 
‘710; and the Act says that ‘710 is the diameter of a 13-bore. 
Accordingly, if the law were complied with, the altered gun would 
undergo a new definitive proof with the charge prescribed for “ the 
diameter of the bore at its widest part,” which 1s laid down in the 
schedule as ¢hdrs. for a diameter of ‘710, or 13-bore—the first 
proof with l2drs. being dispensed with. When the gun has 
undergone the new proof, it would be re-marked with a double 
number, as 13 B—17 M, indicating that it is 18-bore at the 
breech and 17-bore at the muzzle. The cone of a chamber is 
usually from jin. to jin. in length, and the measurement for proof 
is tuken at the end of that cone; but Mr. Ford’s boring must of 
necessity extend to a much greater distance up the barrel, since he 
has to connect a diameter of *710in. (the inside of the case) with a 
diameter of ‘649in. (the inside of the barrel); that is to say, a 
difference of ‘O61in., or about , of an inch. Now, the barrel of a 
light 16-bore, such as our correspondent always uses, is about 
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‘180in. in thickness at that part—indeed, many are even thinner; 
and to reduce this by ‘030in. (or ,'; of an inch) is to cut away very 
nearly one-quarter of the substance—which even “ One who has 
Fired” must admit is fraught with danger. The more we examine 
into this proceeding of Mr. Ford the more horrified we are at it. 
We will not contrast his plan with that of Mr. Jones, because they 
will not bear comparison—for one is of a high order of merit, 
while the other is quite the reverse. As to the cating away of the 
screw, who ever heard of a muzzleloader’s breech screw being 
eaten away ? and yet it is precisely hke that of Mr. Jones, except 
that the latter is more completely protected from the gas than the 
former. We have recently carefully examined Mr. Jones’s bushing 
tools, and seen more of his work, and we are quite content to stake 
our reputation on the success of the plan. It is, in our opinion, 
excellent in conception and carried out into practice in a most 
workmanlike manner. We have shown above that Mr. Ford’s 
boring out must be to the extent of {5 of an inch or thereabouts, 
which our correspondent compares with the removal of honeycomb. 
Did he ever measure the depth of a honeycomb? We trow not, 
or he would not compare the two processes, for a cut of ‘003in. will 
take out as deep a one as is often seen.—Ep. 


Since writing the above I have further investigated the 
matter, and have come to the conclusion that the question is 
simply whether the sportsman will be satisfied with paper or 
not; and if the latter, whether he will go to the expense of 
new barrels, or have recourse to the rebushing process? 
The new barrels are of course to be preferred, irrespective of 
the cost; but with their aid the sportsman can use his gun 
with either paper or metal. 


CHAPTER XV. 
CLEANING AND REPAIRING GUNS. 


SECTION I. 
Gun CLEANING. 


On first returning from shooting, a gun should not be 
touched inside, but should be carefully wiped outside and 
oiled with vaseline afterwards. Next morning the fouling 
will have absorbed water enough to render it easily removable 
with a “‘turk’s head ”’ or a cleaning rod armed with tow, but if 
the barrels are leaded something more is necessary. Unless 
the quantity of lead deposited is great, it may be removed by 
simple friction with a tight boss of tow or cotton charged with 
spirit of turpentine and followed by vaseline, but it generally 
requires a brass (not steel) scratch brush. Where rust has 
been allowed to be developed, this brush must also be used, 
followed as before by turpentine and vaseline. 

The ‘‘ honeycomb ” sometimes seen in barrels is, I believe, 
caused by the galvanic action set up between the deposited 
lead and the iron of the barrel, and developed by moisture. 
The honeycomb is generally most prevalent at the “ opening 
behind,’’ connecting the cone of the chamber with the true 
bore, where “‘ leading” chiefly occurs without being seen and 
removed. When it takes place at the muzzle, it is more fre- 
quently at once detected and removed. It is well known that 

DD 
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when two metals having an unequal affinity for oxygen are ex- 
posed to moist air, that which has the greater affinity suffers 
more from oxidation than if exposed by itself. Galvanised 
iron, for instance, when the zinc is worn off, rusts at that part 
more rapidly than plain iron, and a hole is developed. On 
this subject, however, I have consulted, as before, Mr. Wood- 
land Toms, whose opinion is conveyed in the following 
letter : 


Great advances in our knowledge of the decomposition of gun- 
powder have been made recently. The substance that is concerned 
in corroding gun barrels appears, from the investigation of Dr. 
Debus, F.R.S. on the “Chemical Theory of Gunpowder” (Bakerian 
Lecture to Royal Society, Feb. 23, 1882), to be potassic disulphide. 
This substance attacks iron most readily at high temperatures, 
consequently we should expect to find its action most pronounced 
at the narrowing of the chamber and the choked part of the bore, 
for those places would probably be most warmed by friction, and 
there also, the gases, being suddenly compressed, would evolve 
additional heat. Doubtless, also, the solid products of combustion 
would, like the particles of lead, be most likely to lodge in the con- 
stricted parts of the gun barrel, and, consequently, would be left to 
prolong their action inthe cold. It appears that this potassic disul- 
phide absorbs oxygen very readily from the air, giving out heat 
(sufficient, if large quantities be taken, to set fire to paper) and 
forming potassic hyposulphite, and liberating at the same time 
sulphydric acid gas. Considerable confusion has arisen from over- 
looking these facts. 

As to the corrosion of gun barrels in the cold, Iam inclined to 
believe with you that while the barrel remains moist and uncleaned, 
the “leaded” part of the barrel is very likely to be the seat of 
galvanic action. I do not, however, think that the pure lead 
would cause increased corrosion of the iron, for it 1s more electro- 
positive than iron, and consequently should be attacked first. 
Shot are, however, plumbagoed externally, and contain antimony, 
and these substances are more electro-negative than iron, and 
likely, when in contact with that metal, to set up electric currents 
from which the iron would probably suffer. 

The “leading” of the barre! at the choke and the cone is 
probably purely mechanical. Gun barrels are often magnetic from 
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constant hammering, and these magnetic properties would of course 
be most strongly developed at the two extremes of the barrel; but 
I need hardly say that lead is not attracted by a magnet. 

F, Wooptanp Toms, F.C.S. 


But whatever may be the cause, there is no doubt that in 
the choke-bore “leading” occurs very generally, and, when 
putting guns away at the end of the season, great care should 
be taken to remove it, as well as fouling and rust. When 
quite clean, brush in plenty of vaseline, and then cork 
tightly (a wad is comparatively useless), or insert the sticks 
sold for the purpose by all gunmakers. Afterwards remove 
the locks, clean if necessary, and dress with gunmaker’s oil, 
which is refined neatsfoot. Replace locks, remove all damp 
from contact of the hands with the barrels, and then dress 
the outside with vaseline. Great care should be taken to 
keep all gunsinadry room. In hammerless guns, the cocking 
parts should be carefully cleaned and oiled with vaseline, 
which is too sticky for the locks. The tumblers should be let 
down to relieve the springs by pulling the triggers. 

The stocks may be rubbed with linseed oil in small 
quantities. 

Different guns require different modes of taking the locks 
apart; but this should never be attempted without demonstra- 
tion by the gunmaker from whom the gun is obtained. The 
Anson and Deeley requires a special cramp for this purpose ; 
but Mr. Greener’s latest improvement has a httle catch on the 
mainspring which renders a cramp unnecessary, and it may be 
taken to pieces by any handy person with the aid only of a small 
turnscrew. 

The following is his description of this lock :— 


Mr. GREENER’sS ApDJUsTABLE Lock MErcHANISM. 


In hammerless guns having the lock mechanism arranged 
and fitted in slots in the breech action body, instead of being 
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affixed to lock plates, it has always been difficult to remove 
the same for cleaning or inspection. Special tools ave 
requisite, and experience wanted to cramp the mainspring and 
fit it into its place again. 

The Greener patent adjustable mainspring and lock 
mechanism is capable of being taken apart and put together by 
the merest tyro with an ordinary turnscrew ; the mainspring (1) 
is kept constantly cramped by the swivel, as shown below. 


fit tt — ll ) : = 
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GREENER’S ADJUSTABLE LOCK MECHANISM. 


In taking the gun to pieces, having first removed the cover- 
plate, proceed in the following order: Turn out the scear 
spring screw 6, the spring (8) willthen fall out on pulling the 
trigger; turn out the scear pivot (7), and, lifting the scear nose 
with the turnscrew, withdraw the scear (4); take out the 
tumbler pivot 5, reverse the gun and the tumbler (2) and main- 
spring (1) will fall out. In putting together reverse the order. 
No force is required of any kind, but care must be taken when 
replacing the scear to place the tail in notch in trigger blade, 
when if the trigger is pulled the scear will readily fall into its 
place. 

When the gun is cocked, the mainspring (1) is still further 
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cramped, and when released expands till arrested by the 
swivel coupling. The momentum given to the tumbler is 
sufficient to strike off the cap, after which, by reason of the 
greater weight of the tumbler being in rear of the pivot, the 
tumbler rebounds or falls back from the face of the breech- 
action, the points of the strikers not projecting through to foul 
the caps, cartridge cases, or extractor. All the mechanism 
works on the two pivots, as shown, and is exceedingly 
simple. 

In Messrs. Scott’s gun great care should be taken before 
putting it by for the summer to oil the cocking rod, which 
may otherwise become set, and the hooks would then be injured 
on opening it. 

All side locks may be cleaned and oiled without taking their 
“limbs” apart, by the aid of small penny brushes, one for 
removing dirt and the other for the oil. The limbs of the 
Anson and Deeley and Greener locks, however, are not 80 
easily reached, and to get at them, if dirty, they must be 
removed. Their position below and before the strikers, how- 
ever, renders them more safe from the attacks of gas, but 
water can reach them in inverse proportion, especially in the 
case of the Anson and Deeley. 


SECTION II. 
REPAIRING GUNS. 


The chief repairs necessary in guns are—lIst, in the facing 
of the breeches; 2nd, in the locks; 3rd, in the boring; and 
4th, in the browning. 

Ist. When a gun shows a space between its barrels and 
break-off without being loose there when closed, no notice 
need be taken, as it is quite as safe as ever, and the vacant 
space is only caused by the carelessness or officiousness of a 
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keeper or other servant, who has perhaps used silver sand, as 
I have often known done to the breeches and break-off. If, 
however, the bolts are actually loose the gun should at once 
be placed in a gunmaker’s hands (the vendor for choice), who 
will generally be able to restore it to a sound state. Some 
guns are more easily repaired in this way than others, and 
notably those furnished only with the Purdey bolt, without 
top connection of any kind. These have only to be fitted 
with a larger bolt and they are as sound as ever, even if the 
faces do not touch ; but it is usual in addition to “face them 
up” by taking out the hinge bolts, cramping the breeches and 
break-off together, and in this condition grinding in a smaller 
and slightly larger bolt. But this cannot be done where 
there is a doll’s head, because, if the bearing is on the 
fore part of this extension, the more it is “faced up” the 
more useless it becomes. Hence Mr. Purdey altogether 
objects to the ‘‘doll’s head,” and in fact to any top ex- 
tension which will interfere with facing up; and his example 
is followed by several other London makers. Naturally 
enough, if a customer pays a top price for a gun, he expects 
it to last several seasons, and, as Mr. Purdey’s customers are 
chiefly composed of heavy battue shooters and grouse or 
partridge drivers, his guns wear out more rapidly than those 
belonging to gentlemen whose opportunities are not so “rosy,”’ 
as will generally be considered. Moreover, the guns of the 
former class are more often attended to by keepers or valets 
than those of the latter, a large proportion of whom see to 
them themselves. For these several reasons I can readily 
understand why Mr. Purdey objects to all top connections, 
and, even with his bar locks, depends on the good metal and 
workmanship of his guns, simply aided by his own bolts. 
Without doubt he is safe enough under these conditions, but, 
as I have elsewhere remarked, purchasers of cheap guns must 
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remember that they cannot be equally developed in them. 
The Westley-Richards gun, with or without the Anson and 
Deeley lock, is on the other hand quite incapable of being 
‘“‘ faced up,” not only from its doll’s head, but from its hinge 
bolt, which is cut out of the solid; and though it is possible to 
replace it, this is done at a considerable sacrifice of strength, 
the bearing being very small at each end. Mr. Greener’s top 
extension admits of facing up with a new bolt inserted in it, 
or of a new bolt without “facing up ’’—the latter being im- 
practicable without a new hinge bolt, which can, however, be 
added in his improved action, in which the cocking lever does 
not interfere with the ordinary hinge bolt. In Messrs. 
Rigby and Bissell’s hammerless gun, although there is a top 
connection, facing up is easily accomplished, both the hinge 
bolt and top bolt being readily renewed. Indeed, I know no 
gun more susceptible of repairs than this, though from the 
strength of the action, if properly treated, it ought to wear a 
long time, even in heavy work, without requiring them. All 
other guns not having a doll’s head are capable of being 
faced up. 

2nd. The locks, if originally good, ought seldom to require 
repairs ; but the best work will sometimes give way, and in 
that case an efficient gunmaker should be consulted, and the 
task of repair committed to him. 

3rd. Choke-boring has been shown to be very lasting; but 
in those guns which are shot 4000 or 5000 times a year, the 
choke will wear away more or less in the course of time. 
In that case the “‘regulator’”’ of an efhcient gunmaker 
can restore the choke to its proper state without risk 
to the gun, the extra cut being probably not more than 
‘005 inch. 

4th. When the barrels have become bare from exposure to 
wet, followed by neglect and rust which is afterwards removed 
by friction, re-browning may be had recourse to at the cost of 
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a few shillings. The colour of case-hardening sometimes 
goes from neglect and abuse; but no attempt to restore it 
should be made by a second case-hardening. 

Sometimes the springs of the striker break, in which case 
new ones can easily be added, as also in the case of main- 
springs whether flat or spiral. 

A great deal of the wearing away of the breech, by which 
“facing up” is necessitated, is caused by the dimensions of 
the ordinary gun case, which compel the gun to be taken to 
pieces before putting it away. In my opinion, it would 
be far better to sacrifice the case to the gun, rather than the 
gun to the case, as is now done. At present, the length of 
the gun case is determined by that of the barrels (say 
30 inches inside), but if the case is made 45 inches long 
inside, the gun may be deposited in it without exposing the 
breeches to injury from the carelessness or officiousness of an 
ignorant keeper or other servant. This has long been done 
with match rifles, and the plan might very easily be extended 
to shot guns, as the full-length case would still easily go 
under the seat of a railway carriage. 


BOOK ILI. 
SHOT GUNS USED WITH THE PUNT. 


CHAPTER IL. 
SECTION I. 


GENERAL REMARKS ON THE OBJECTS OF THE WILDFOWLER. 


BETWEEN game shooting and wildfowling there are distinct 
principles to be followed out which are somewhat conflicting, 
but which will be more readily understood when the condi- 
tions of each sport are carefully investigated. In the pursuit 
of game the sportsman always has to remember that, if he lets 
a certain number of the stock on his ground escape his aim, 
he will in all probability have another opportunity of attacking 
them; they are still his property whether alive or dead, and 
if allowed to get away will live (to fight for their lives by 
flight) another day. The wildfowler, on the contrary, has no 
property in the fowl he works up to, and if they escape him 
to-day he will very likely never get another shot at them. Hence 
two different lines of proceeding are laid down for the conduct 
of the two kinds of sport. Onthe one hand, the game shot is 
not considered sportsmanlike if he uses a gun with a larger 
bore than 12, or if he shoots “into the brown,” as it is 
called; while, on the other, the wildfowler may, without any 
risk of condemnation, use a smal] cannon if he likes, and as 
many really do; while the main object of his pursuit is to 
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bring down as many birds at one shot as possible. These 
points of difference must always be held in view, whether in 
considering the sport of wildfowling, or the guns by which 
it is carried on. The latterare, Ist, large punt-guns attached 
to the punt itself; 2nd, heavy shoulder guns of 8 or 4 bore; 
and, 8rd, 12-bore cripple guns for finishing the birds crippled 
and wounded by the act of firing into the middle of the fluck. 


SECTION II. 
Pernt Geys. 


Of late years the novice in wildfowling must have been in a 
somewhat perplexed state of mind on reading the many very 
opposite opinions given, not only upon the merits of muzzle- 
loaders versus breechloaders, choke bores versus cylinders, 
&c.; but upon the various plans of taking up the recoil of 
these heavy guns, the best lines for building punts, &c. It 
is quite curious to see how puntsmen of large and varied 
experience will differ from one another in these matters, far 
more, perhaps, than any other set of sportsmen. With respect 
to muzzleloaders versus breechloaders, I think that this con- 
troversy has been finally settled in favour of the more conve- 
nient breechloader, as was certain to be the case. It would 
have said little for the skill and ingenuity of our gunmakers 
if they could not have made breechloaders as safe to use, and 
to shoot as well, as muzzleloaders. 

The difficulty experienced in loading the muzzleloader while 
in a horizontal position is alone enough to condemn it, if its 
rival can be built to equal it in its shooting powers; and that 
it will do so if properly made is now generally admitted. I 
shall, therefore, in the following remarks entirely omit all con- 
sideration of the muzzleloader: -first, because its use is now 
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out of the question if the price of a breechloader can be 
raised ; and, secondly, because its construction is so simple as 
to require no description, although practically it may demand 
as much skill as the breechloader to produce an efficient 
piece. 

In the following observations I may remark that, having 
no personal experience of the sport, I can only follow the lines 
laid down by the various correspondents of the Field, the 
columns of which journal have been largely occupied of late 
years by the admirers of this sport, which has during that 
time, perhaps, made greater strides in popular favour than any 
other kind. 

In considering the breechluading punt gun, it is admitted 
that there are four chief requirements to be attended to: 

1]. Safety as depending on the strength of the action and of 
the breech end of the barrels. 

2. Its shooting powers. 

3. Facility of loading by means of the cartridge. 

4. The ready and easy extraction of the exploded cartridge 
cases. 

Among those gunmakers who have devoted themselves to 
the task of producing a really available punt gun, I may include 
the following: viz., Messrs. Holland and Holland, of London ; 
Messrs. J. and W. Tolley, of Birmingham and London; Mr. 
Patstone, of Southampton; and Messrs. Moore and Grey, of 
London. Many other gunmakers have, like Mr. Greener, 
adopted the ordinary double grip or wedge-fast actions, 
similar to those used for shoulder guns; but they are said by 
wildfowlers of experience not to stand the salt water and 
heavy strains to which they are subjected. Nevertheless, 
as they are still approved of by a considerable number of 
those who delight in punts, I shall include the whole of those 
he recommends, after giving a description of the plans re- 
commended by the above well-known firms. 
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Messrs. Hontanp anp Ho.Luann’s Punt Gon, 
Lonpon.”’ 


This firm appears to have succeeded in throwing all their com- 
petitors into the shade by the invention of their new punt gun 
some few years ago, which they have appropriately named 
“The London,” as it is really invented, bored, and actioned 
in the metropolis, being, I believe, the only instance of gun- 
barrel boring at present carried on out of Birmingham. At 
first their barrels were made of iron, but the firm have at 
length succeeded in making them out of steel, which is of that 
description termed “mild,” and is made in Sheffield and sent 
up to London in a solid block. The barrel is then bored out 
of the solid, and the whole gun actioned and made in London. 

The advantages claimed for a steel barrel are, firstly, 
its increased strength and lightness; and, secondly, its 
giving better shooting, both in regularity and closeness of 
pattern and increased penetration. It was always very diffi- 
cult to get the iron barrels free from flaws, and, in consequence 
of the difficulty in “setting” them after they were welded, 
they were very rarely really straight; hence the complaints 
often made of their not shooting as regularly and as “ hard”’ 
as they should have done. The steel barrels, on the other 
hand, are drilled from the solid in a particular manner with 
very powerful machinery, and are perfectly straight; and 
those shown to me by Messrs. Holland had a polish inside 
like that in a highly finished 12-bore gun. 

Ist. As to Safety—The breech-action (Fig. A, page 412) is 
constructed so that no part of the recoil comes upon the stock 
at all, but is taken up by the two round steel rods (2, 2) which 
shut up through half-round slots, one on each side of the ex- 
tractor (see Fig. B 7), the other halves being cut m the 
breech end of the gun, so that all the strain comes eventually. 
upon the breech of the gun-barrel itself. 
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As a test of the great strength of the action, I am told 
that the guns are sent to the proof-house in the finished state, 
so that the actions as they are when used by sportsmen stand 
first and second proof. But the mechanism proves itself. 

Messrs. Holland showed me two very large guns, 2in. 
bore, which they had just had proved; one was for use in the 
bow of a steam launch, and the other was for a double- 
handed punt. They had both stood the following heavy 
charges, and were proof-marked accordingly : 


lst proof. Charge, 18%0z. powder. 
re 260z. lead plug. 

2nd proof. Charge, 13402. powder. 
5 260z. lead plug. 


The breech end of the gun is made very stout at its extreme 
end; this is not so much for safety as to absorb recoil, 
and also has the advantage of causing the gun to balance 
well out board, and thus gives the punter more room in 
the punt. 

2nd. Shooting Powers.—Perhaps no better test of the 
shooting powers of the “ London’ could be referred to than 
the trial made by Mr. E. T. Booth, some two years ago; the 
results were published in the columns of the Field at the time. 
Mr. Booth had a favourite muzzle-loading 14in. gun, which 
he had always considered a remarkably hard and close shooting 
one, and with which he had beaten many other guns, muzzle 
and breech loading, of the same bore. 

This gun was pitted against one of Holland’s 1 $in. ‘‘ London”’ 
guns, and the trial was carried out by Mr. Booth himself. The 
guns being shot side by side at the same time, and loaded by 
Mr. Booth with the same charges. Range 100 yards; target 
of wood. In the result the breechloader beat the muzzle- 
loader, both in pattern and penetration, by about 12 or 15 per 
cent. This trial clearly shows that there is no reason, excepting 
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faulty construction, why a breechloader should not shoot as 
well as, or even better than, a muzzleloader. 

8rd. Hase of Loading.—The action of the ‘‘ London” is very 
simple. The lever being turned to the right, the stock falls 
and exposes the face of the breech end of the barrel. The 
cartridge being placed in the clips of the extractor is pushed 
into the barrel, the stock is then lifted up, and the lever turned 
home—when the gun is ready for firing. 

4th. The Extraction is simple and certainly effective. Usually 
the empty case can be easily pulled out by the extractor, but 
should it stick, the head of the extractor (which has a strong 
quick thread upon it) can be turned, and this brings the empty 
cartridge out about half an inch, and relieves the case, so that 
it can be drawn out with one finger. 

The gun shown in the engraving (page 412) is built to 
fire the paper case. These guns are also built upon the 
same principle to take either the steel or the brass case. 
Of course, when these latter are used, the breech end of 
the gun has to be chambered. The paper cases appear to 
be generally preferred. No doubt, if a paper cartridge 
gets very wet, and much knocked about, there may be 
some difficulty in loading; but, if the outsides are lghtly 
coated with grease, there is not much fear of this accident, 
and they always extract with the greatest ease; but with 
the steel or brass cases there is often great difficulty with 
the extraction, and they sometimes split up, causing a great 
escape of gas. There is also some difficulty in keeping 
the shot wad in. As arule the ends of the metal cases have 
a number of small indentations to keep the wad in its place, 
but it is often found that, in carelessly carrying the loaded 
cartridges, the heavy charge of shot (160z. to 320%.) used in 
these guns will loosen the wad, and thus allow the shot to 
escape. But it is easy to avoid this risk by fitting the 
cartridge box with wooden discs projecting into the open 
mouths of the cartridges. 
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Fie. 1.—Mk&. Patstonr’s Punt Gun (OPEN). 


Mr. Patstonn’s Punt Gun. 


This gun is the 
invention of Mr. 
Clayton, of South- 
ampton (the prede- 
cessor of Mr. Pat- 
stone), aided by 
Capt. Morgan. It 
greatly resembles 
that of Messrs. Hol- 
land in principle, 
though very inferior 
in strength and in 
the plan for extract- 
ing the cartridge 
case. The annexed 
plan (Fig. 1) shows 
its construction, and 
also the means by 
which the empty case 
is extracted. It is 
exploded by a tube, 
which is inserted at 
EK, and the recoil is 
taken by the rods B, 
together with the 


\ hinge joint F, aided 
'by Captain Mor- 


gan’s safety bar A. 
In this last arrange- 
ment there is no 
doubt a great simi- 
larity to the plan 
adopted by Messrs. 
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Holland and Holland, as 
will be seen by comparing it 
with the engraving of the 
“London” at page 412, the 
safety bars and recoil rods are 
alike in principle, differing in 
one respect, viz., that while 
in the ‘‘ London” they lock 
the extractor block (Fig. B 7), 
in Mr. Patstone’s gun they 
simply support the cartridge. 
This is rendered clear by 
examining Fig. 2,in which the 
slide B is shown in its place. 
But it is, as above remarked, 
in the extraction of the empty 
case that the ‘ London”’ 
shows its superiority, and it is 
here that the breechloading 
gun usually fails. In Mr. 
Patstone’s gun a separate tool 
(Fig. 1, D) is screwed into 
the base of the case, and 
extraction is performed by 
the unassisted power of the 
arm, but in the ‘London’’ 
the enormous additional force 
of the screw is added. A 
projection from the break off 
(see Fig. 2 C) also supports 
the bar. Mr Patstone’s gun 
weighs 86lb.; length of barrel 
8{t.; charge of powder 2toz, 
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Fig. 2.—Mr. Parstonr’s Purr Gun (CLosEp). 
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Messrs. J. AND W. To.tuty’s Sniper Punt Gon. 
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The above firm make their 
small punt guns on the Snider 
principle as shown in the 
annexed plan (Fig. 1), with a 
simple swivel and breech-rope 
ring. The action is so well 


, known that a description is 


scarcely necessary. Itis gene- 
rally admitted that the Snider 
action is simple, strong, and 
durable, and its only defect 
as applied to punt guns lies in 
the extractor. The breech is 
closed by a solid block of iron, 
which is hinged on a side bar, 
so that when the block is 
turned over sideways itis freed 
behind, and can travel on the 
bar for a considerable dis- 
tance. But before this travel, 
it is brought into connection 
with the extractor, which it 
carries along with it, and 
thereby extracts the empty 
case. In the block is a striker, 
passing obliquely downwards 
and forwards, from the level 
of the hammer head to that 
of the centre of the barrel, 
where it comes into contact 
with the cap, when it receives 
the blow of the hammer at 
its posterior end. 
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Messrs. J. AND W. To.tury’s Screw-Breeco Pont Gon. 


In this plan the breech (Fig. 2 A) is entirely removed 
from the breech chamber, together with the empty case, 
which is held by two steel claws (see B in engraving). 
The cap in 
the cartridge 
is exploded by 
a rod in the 
centre of the 
breech A, by 


means of an 


ordinary 
hammer. The 
planissosimple 
as to require no 
further expla- 
nation. The 
breech-pres- 





sure is entirely 
taken up bythe 
screw, which, 
of course, 1S 
strong enough 
forthe purpose. 
The prices of 


emma nal 


i | 


these guns are, Po 
for the Snider, Eemeess 2 
38l. to 541., ac- 
cording to bore. 
For the screw- 
breech (Fig. 2), 
of any bore, 
651. 


Fia. 2.—Messgs. J. aNnD W. ToLLEY’s Punt Gun (invented by Colonel Dumaresque). 





EER2 


420 THE MODERN SPORTSMAN’S GUN AND RIFLE. 


Moore aNp Grey’s Punt Gun. 








Nati 
aN il 








Lily 
Wf 


ANY 
Ws, 






wee 2 


o> 







ull 


De 
FEN 
é 
: 
f 
R. 
\} 


MooRE AND GREY’s Punt Guns. 


This gun greatly re- 
sembles that of Messrs. 
Tolley, having a screw 
breech like it, also ex- 
tracting the case in the 
same manner, though the 
dovetailis smaller. Figs. 
1 and 2, L A show the 
screw, with its female 
dovetail fitting the male, 
as shown at Fig.2M; B 
is the cartridge, with its 
shot in Moore and Grey’s 
spiral wire; Cis the hole 
in the plug for the in- 
sertion of the lever to 
unscrew it; D is the 
concealed tumbler, with 
outside lever E for cock- 


_ Ing; Fis the striker and 
. spring ; G, the firing 
* line; H, breeching link 


and tackle (kept in place 
by the pin I); J, rope 
breeching ; K, crutch. 
It will be seen that in 
all the guns _ hitherto 
described, the empty 
case is withdrawn by 
means of clips, except 
in regard to Messrs. 
Tolley’s Snider, which 
on that account is only 
used for small guns. 
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Mr. GREENER’S HAamMERLESS Punt Gun. 


Mr. Greener, in common with many other makers, adopts the 
double-grip action and ordinary extractor for small punt 


guns; but they are objected 
to because the extractor, only 
laying hold of one-half of the 
case, often slips by it, and 
there is then great difficulty 
in getting it out. I append 
his gun for the purpose of 
comparison; but I may re- 


Mr. GREENER’Ss HAMMERLESS PuNT Quon, 
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mark that, for the above 
reasons, it 18 not approved 
of by many puntsmen. 
It is a hammerless gun, 
with the old-fashioned long 
stock, only used with very 
small bores. The action 
is double grip, and the lock 
unprovided with safety 
bolt. Itis usually fitted by 
Mr. Greener with Colonel 
Hawker’s recoil spring in 


addition to the breeching ring, as shown in the engraving. 
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Mr. Greener’s “Fretp” Ponr Gun wire INpIARuBBER 
Recon BREECHING. 





Mr. Greener also uses [Ba 
the plan of Mr. Field’s [Big 
rifle, but it is said, like 
No. 1, to be open to the 
objection that the ex- 
tractor is too weak for 
the purpose, though it 
answers well enough in 
rifles. The action is no 
doubt strong and simple 
enough, the block fall- 
ing sideways like that 
of the Snider rifle. With 
this gun, also, he uses 
**Wildfowler’s” india- 
rubber recoil breeching, 
which is now considered 
by puntsmen to be supe- [@j 
rior to Col. Hawker’s [| 
well-knownrecoilspring, [— 
and ispreferred by many 
to Mr. Booth’s recoil 
apparatus described at 
page 425. 

Mr. Greener’s third 
plan for punt guns is 
described and illustrated 
on the next page. As 
in Nos. 1 and 2, the 
weak point here is in 
the extractor. 
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Mg. GREENER’s “ Fiztp’’ Punt Grn, No, 9. 
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Mr. Greenzer’s Wepce-Frast Punt Gun. 


With this gun Mr. 
Greener adopts his 
wedge-fast action, but 
IT have never known 
it used by any punts- 
man, so I can give 
no opinion even at 
secondhand onit. Its 
leading feature, as he 
describes it, is the top 
connection in addition 
to the usual double- 
grip fastening under- 
neath the _ barrels. 
The top cross-bolt A 
is withdrawn by a 
small handle working 
a@ screw, which is, no 
doubt, sufficiently 
quick for a punt gun. 
The lock is_ back- 
actioned and rebound- 
ing, the tumbler being 
elongated, and strik- 
ing a horizontal 
sliding plunger work- 
ing in the face of the 
and 
firing the cap in the 
cartridge case. With 
this gun he prefers to 
use a solid brass 1}in. 
cartridge case. 


breech action, 


N 


HN 


TI 


ta] 





yey 





Mr, GREENER’s “Fretp”’ Pont Gun. 
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SECTION ITI. 
Recoin APPARATUS. 


There are three methods of taking up the recoil which 
have preference over others, and are variously approved of 
by different puntsmen : 

Ist. Rope Breeching.—Perhaps no kind of breeching is 
superior to a good manilla rope, and most of the old punters 
preferred thisto any other. It is so simple, light, and easily 
replaced and managed, that it is doubtful whether any other 
recoil apparatus will entirely supersede it. There are various 
ways of using the rope, but generally it is passed through a 
strong eye attached to the under part of the gun, or else 
attached to trunnions. In the former case the loop should be 
considerably larger than the rope, and the edges well rounded, 
so that the rope will not get frayed. It is desirable that the 
loop should be so attached that it can be easily taken off the 
gun, so as to leave it on the rope and allow the gun to be 
removed. 

2nd. Col. Hawker’s Frame and Swivel.—This, as shown at 
page 412, is too well known to require description. It was 
originally fitted to take a steel spring, and when a spring is 
found to stand no doubt it is a convenient form of recoil 
apparatus. But steel springs are not always to be depended 
upon ; however, if it breaks there is no danger of the gun 
coming back to hurt the shooter. Instead of a spring, 
sometimes rubber buffers are used as recommended by 
** Wildfowler.” In their case precaution must be taken to 
prevent their jamming one into the other; it is well to have 
one small buffer at the other side of the slide to take the 
second recoil. It is generally recommended that there shall 
be a loop for a rope as well as the Hawker recoil frame. 
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ord. Mr. Booth’s recoil box, as shown below. This is a 
combination of rope and buffer recoil apparatus. The gun 
swivel fits into the upright socket, which is attached to a 
strong piece of oak, running on six small wheels. This block 
is placed in a strong box about eight inches longer than the 
block ; at either end of the box are rubber buffers about two 
and a half inches long, so that the block has a free run of 
about three inches. The box is firmly attached to the bottom 
of the punt. When used the block is run forward, and a rope 
is placed under the hook behind the socket, so that the recoil 





Mr. Bootu’s Recor Box. 


is first taken up by the rope, and then what energy remains is 
taken by the back buffers, and the rebound by the front 
buffers. There can be no question of the security and con- 
venience of this plan, and Mr. Booth, who has had great 
experience, and is a good authority upon all points connected 
with punting, considers it the best system which he has ever 
tried. There 1s not much strain upon the bottom of the punt, 
as, if the rope breeching is kept firmly taut, nearly all the 
recoil is taken up by the rope. These machines are very 
generally approved by puntsmen. They are made and 
supplied by Messrs. Holland and Holland from drawings 
given to them by Mr. Booth. 
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SECTION IV. 
AMMUNITION USED witH Punt GuNs. 


With regard to the shooting powers of guns used with paper 
cases versus those for steel or brass shells, there has been a 
good deal of controversy. One of the objections made against 
the paper cases is, that the front portion which goes up with 
the shot causes the shot to ball; this is not at all proved; it is 
quite certain that it could not do so with a choked-bored gun, 
as the sudden contraction at the nose of the gun would be 
sufficient to break the case. Messrs. Holland informed me 
that, in all the hundreds of shots they have fired at targets 
with various bores, chokes and cylinders, from punt guns with 
paper cases, they have never had an instance of balling; but 
I have heard of guns, both muzzle and breechloaders, balling 
when fired with chilled shot. There is no doubt a greater 
tendency to balling with chilled than with ordinary shot. 
Paper cases should be made with strong metal lining at the 
base, but should not be thick in the paper part. They should 
be made of the very best hard paper, and should be slightly 
smeared with tallow or nicely varnished to protect them from 
damp. Oakum or felt wadding is generally used over the 
powder, putting a card wad under and over the same, and a 
couple of thin hard wads over the shot. Complaint is some- 
times made that the felt wadding blows to pieces This must 
be when loaded with bad wadding. If best thick felt be used 
the wads should come out of the gun almost perfect, so much 
so that they could be used again. One of the faults with 
many of the paper cases is the smallness of the caps with 
which they are primed. There can be no reason why acap 
some sizes larger than a military muzzle-loading cap should 
not be used, thus giving a greater flash and insaoring the 
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Ce ene 








ignition of the coarse powder. Many missfires have occurred 
through this defect. It is also always desirable to put about 
three drachms of fine grain powder at the bottom of the case 
before loading, and it is not a bad plan to put a thin piece of 
paper or gauze over the fine powder, so that if the cartridge 
gets much shaking the fine powder will not get mixed up with 
the coarse. 


Moore AND GREY’sS SprraL WIRES. 


The above firm brought out, some few years ago, a spiral 
steel wire, intended to be used like the Eley wire-cartridges 
for increasing the range of guns. I have always considered 
them dangerous on land, and even on the water they ought to 
be used with great care, as they fly with the force of a ball, 
and about half as far. Some puntsmen use them and approve 
of them highly. The method of introducing them will be 
understood on reference to the engraving of Moore and Grey’s 
punt gun at page 420. 


Brack Pownper. 


As to powder, there are four chief kinds, which are some- 
times used mixed: 

1. A.T. P. (army town proof) is the smallest in grain, and 
is chiefly used in small guns. 

2. T. S., No. 8 (treble strong) has a coarser grain, and is 
often mixed with A. T. P. 

8. L. G. (large grain) is still coarser and stronger. Of 
course, it is more slow in ignition. 

4. R. L. G. (rifle large grain). This is still larger, and is 
often used in small artillery guns. The Nos. 3 and 4 are 
used with large punt guns. 

Schultze powder is not used for punt guns, being con- 
sidered to be too quick in its ignition. 
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Snor Usep mw Punt Guns. 


The shot employed depends on the sport likely to be met 
with, the choice generally being between the various B.s (see 


page 339). 


WanpDING. 


The wadding generally used is tow or oakum, and the 
thickness depends greatly on the bore, varying from lin. to 
ld4in. Mr. Greener advises even for his ]4in. case wads of 
felt lin. thick. With the above shot large punt guns may be 
fairly relied on to kill at 120yds. With regard to charges, 
each shooter will have his own fancy after he has had some 
experience, but the tyro will do well at first to be guided by 
the maker of his gun. 


CHAPTER II. 
WILDFOWLING SHOULDER GUNS. 


SECTION I. 
GENERAL REMARES. 


THREE gauges are used for this purpose, viz., Nos. 10, 8, and 
4, the first-named being also occasionally used for game, and 
its load being therefore given at page 386. Itis not generally 
approved of by wildfowlers, who prefer a double 8-bore, or 
a single 4-bore. 


SECTION II. 
HAMMERLESS 4-BORE SHOULDER GUNS. 


Of late these guns have been much approved of in the 
hammerless form, and I therefore commence with them. 


HoLLAND AND HOoLLAND’S CLimaX HAMMERLESS 4-BORE 
Sinate Duck Gun. 


The accompanying block shows a single hammerless 4-bore, 
as made by the above firm; weight lolb., length of barrels 
42in., full choke bored, and constructed to shoot 10drs. powder, 
30z. to 840z. shot, according to size. The lock is made upon 
the same principle as their double-barrelled Climax gun, with 
the automatic safety block coming up in front of the stnker; 
but, instead of the top spring lever, it has the double-grip 
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lever under the guard, as it is generally admitted that this 
action is better adapted for large-bored guns shooting very 
heavy charges. This 
arises from the grip 
lever having a squeez- 
ing and bindingdown 
power which cannot 
be obtained from any 
sort of lever which is 





worked by a spring. 
Further, it has the 
advantage of enabling 
the shooter to close 
the gun, even should 
there be any dirt or 
obstruction, or a 
tight cartridge, in 
which case the lever 
brings the barrels 
down with its screw 
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Hontanps’ 4-BorE SHOULDER GUN. 


action; whereas with 
a spring action, the 
grips being nearly 
square, it 1s necessary 
that the barrels should 
be quite closed on to 
the action, otherwise 
the bolt, or bolts, will 
not enter the grip. 
This applies to all 
kinds of spring-action 
guns more or less, and 
is fully recognised by 
wildfowl shooters, 
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especially when they are shooting in a wet country, and 
are using paper shells. The gun shown is chambered 
to take the 4-bore brass shell, thus getting over the diffi- 
culty attending on the wet affecting the outsides of the 
paper. These brass shells have the further advantage of 
giving a larger bore, viz., a large 5-bore against a 6 with the 
paper case. 

The stock is fitted with an extra thick recoil heel-plate 
(smoothed to prevent its catching and clinging to the shoulder 
when being mounted), and has a pistol grip, which is a great 
aid to shooting with these big guns, giving a much firmer hold 
to the right hand, especially when wet. The stock is made 
short and much bent, to prevent the recoil giving a blow to 
the face; it also enables the sportsman to use the gun more 
conveniently when in awkward positions, especially when in 
a boat. 

This gun is guaranteed to kill at over 100 yards range. 
Lord Elcho, M.P., Mr. Alex. Hatfield, and others, wrote to 
the Field, in February, 1878, giving their experiences, and 
describing good shots at various ranges over 100 yards up to 
150 yards with 4-bores made for them by Messrs. Holland 
and Holland. Ina trial before me at Wimbledon in 1879, at 
the force gauge, we got a registered force of over 2°00 ata 
range of 100 yards, with B shot. This force is nearly up to 
the average of a 12-bore at 40 yards with No. 6 shot. 

The lock-plate action and furniture are nickel plated, to 
prevent rust. 

The barrel is so choked that either loose shot or cylindrical 
wire cartridges can be used. Messrs. Holland find that closer 
and much more regular shooting can be obtained at long 
ranges with the latter, and state that, although they have fired 
many hundreds of these cartridges, and have supplied 
thousands more, they have never seen or heard of one of 
these guns giving out at the choke with their use. 
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Mer. Cuartes Lancaster’s Parent HAMMERLESS LocK FOR 
WILDFOWLING AND Pont Guys. 


The following description of this lock is given me by the 
inventor : 

“This lock is a modification of the lock used in constructing 
the Charles Lancaster 4-barrelled guns and rifles, and on 
inspection will be found to be very simple, strong, and 
effective, and having less parts than an ordinary lock, all of 
which parts are of exceptional strength. To understand this 
lock, first the attention is drawn to the shape of the hammer 
piston rod, which is a stout piece of round steel, in which is 
cut a slot, so that the top of the tumbler may pass into it. 
This rod is firmly socketed horizontally, that is to say, 
parallel with the axis of the barrel, and opposite the centre, 
and 1s capable of giving a direct blow to the striker. In this 
hammer-rod there is a slot which receives the blow of the 
tumbler fitted into it; this is furnished with a swivel and a 
flat mainspring hung on the rebounding principle. 

‘To cock the hammer-rod the back of the top of tumbler 
rests agamst the slot in the hammer-rod, by which it is 
enabled to bring back the hammer-rod to full-cock from the 
half-cock, where it was left by the rebound. 

“The trigger is of the usual pattern; to this is hinged a 
lifting scear, which fits into a deep bent, or notch, cut in the 
tumbler in such a form that as the trigger is pulled it lifts the 
tumbler backwards over its centre or axle, and at the same 
time compresses the mainspring. The shape of the breast of 
the tumbler causes the scear then to leave the bent, when the 
tumbler drives the hammer-rod forward to explode the cap. 

“Immediately after this, a long straight spring under the 
front of the trigger carries the scear into the bent of the 
tumbler ready for the next shot, in which it is assisted by a 
light spring between the scear and trigger. 
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‘In regard to safety. As the cock is rebounding it cannot 
be jarred out of its bent in loading, and the danger of an 
accidental discharge is confined to the pull of the trigger. 
As this pull is longer than in an ordinary gun, being what is 
technically called a ‘draw,’ this danger is reduced to a 
minimum ; but it exists nevertheless, and is provided for by 
a safety bolt, which is fixed in the tang of the break-off, and 
when used pushes a bolt into the tumbler, by which this part 
is most securely locked. 

“Tt may therefore be said that from all danger of a dis- 
charge in loading this gun is free; and that the safety bolt, 
if used effectually, prevents the accidental discharge os the 
gun by a pull of the trigger. 

“In opening the gun the lock is left quite undisturbed and 
at half-cock (and can be bolted if required), as neither the 
fall of the barrel nor the lever acts upon it, as in most 
hammerless guns. 

“The exclusion of water and gas from the lock is well pro- 
vided for, as the action being double grip, with an extension 
doll’s head, there is no possibility of either entering the lock- 
work, as the work is behind the front upright of the trigger 
plate in which the hammer-rod is partly carried. The stock is 
unusually strong, being cut away very little for the single lock, 
and it is dropped into two side slots in the back of tne break- 
off, by which any side twist is prevented.” 


SECTION III. 
HAMMERED 4-BORE SHOULDER GuNs. 


These guns have long been made by most gunmakers, I 
insert those which are remarkable for either quality or price, 
or both. 
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Messrs. TOLLEY’s WILDFOWL oe SHOULDER GUN. 
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The above 
well-known 
firm, who have 





for some years 
paid great at- 
tention to wild- 
fowling guns, 
make them of 
two qualities, 
viz., Standard 
and First, the 
price varying 


at te: 


accordingly. 
In both they 
warrant the 
workmanship to be first- 
class, which is essential in 
a gun which has to bear 
the enormous strain of the 
heavy charges used in this 
sport. As is now the case 
with most gunmakers of the 
day, the double-grip is 
adopted by Messrs. Tolley, 
that action being by general 
consent found to be the 
best suited for this purpose. 
After a series of trials the 
above firm have come to the 
conclusion that no great 


Messes. J. aND W. ToLLEY’s 4-BORE (SINGLE). 


increase of force, using the 
same size of shot, is ob- 
tained by an enlarged bore, 
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the chief gain being in pattern, owing to the larger charge 
of shot. But this extra charge permits the larger sizes 
of shot to be employed, as is well known to wildfowlers, 
eand with this extra size is obtained the extra force, which 
flattens a B B shot to the size and thickness of a 
sixpence at 100 yards or more. With this knowledge, 
Messrs. Tolley recommend a double 8-bore, rather than a 
single 4-bore, for most kinds of wildfowling, the difference of 
weight between 12lb. and 15lb. being, together with the 
diminished recoil, sufficient to counterbalance the loss of an 
ounce of shot in each charge. Nevertheless they say: 

“Those, however, who can handle a 4-bore single gun of 
lolb. weight may comfort themselves that they have as 
powerful a gun as can be used from the shonlder, except in 
isolated cases, as we sometimes build a double 4-bore for a 
man of unusual physique, weighing 18lb.” 

With regard to their two qualities they write: 

*‘Qur Standard quality is as plain in finish and matenal 
as 1s compatible with effectiveness; the barrels are of English 
Damascus, or laminated steel, and the body and action plain, 
but really good. We thus get in all these guns the essentials 
of reliable guns. As we have already said, they are fully 
choked, and stand to their work without flinching at the 
choke; anything but good well-hammered engine-made 
barrels would be useless, as the foreign barrels, though 
handsome and free from greys, are soft, and soon lose the 
form given to them in boring. The first quality is intended 
for those who are able to afford a gun of best quality through- 
out. This gun is not ornamented any more than the 
‘ Standard,’ as it is felt that engraving and mere ornament are 
out of place in such a gun. 

“We always recommend our ‘Standard’ quality guns to 
those persons who, getting but occasional opportunities of 
using a gun at fowl, look out for a second-hand gun on 
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account of its price, 
forgetting that such 
a@ gun may not have 
the advantage of 
choke - boring; and 
they are exception- 
ally lucky if they get 
a good secondhand 
gun made on modern 
principles cheaper 
than we can supply 
them with a new well- 
shot gun, the respon- 
sibility for the turn- 
ing out of which they 
can fix on_ the 
maker.” 

The 4-bore gun 
has folding sights 
arranged for 100 
yards and 150 yards, 
which Messrs. J. and 
W. Tolley think to be 
indispensable for long 
ranges. Without 
them it is impossible 
as they think to make 
the gun of any use at 
more than one range, 
the drop of the shot 
beyond 80 yards 
setting all calculation 
at defiance. The following particulars will be of interest to 
many of my readers : 


Mrsers. J. AND W. TOLLEY’s 8-BORE (DOUBLE). 
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PRICES AND PARTICULARS OF WILDFOWL GUNS. 
STANDARD QUALITY. 


| 


4 bi s oz 
a 2 S fab 
Gun. is © & as 5 
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PowpDER SHOT 








12-bore single Ca in. Ibs. | drams. oz. | & s. d.| &£ s. a. 
stopper) .......... 26 6 3 14 6 0 0 ae 
10-bore single ... ........ | 32 8} 4} 14 |1010 0/1510 0 
B-bore 4,0 vee. ese eee 34 11 6 2 13 0 0/1810 0 
4-bore 5, ss eee eeeees 38 15 83 3 18 0 0,25 0 0 
10-bore donble............ 32 9§ At 1} | 1414 0; 20 0 0 
8-bore ,, 00. wee 34 12 6 2 16 0 0' 22 0 0 
A-bore 4.0 cee eeeeee eee | 36 | 18 8h 3 24 0 0:33 0 0 
FIRST QUALITY. 
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‘Dowie SHOT | 

12-bore single (cripple in. | lbs. , drams. oz. £ s. d.i £ 8. d. 
stopper) ........... | 26 ; 6° 8 1k; 9 0 0 13 0 0 
10-bore single ........... 32 83 ' 4} 1; ; 1515 0/23 0 0 
8-bore ,, ...... .. | 34 10: | 6 2 ,20 0 0:28 0 0 
4-bore 4,00. esas 88 | 15 i 8} 3 '25 0 0:35 0 0 
10-bore donble...... ..... B20) OF, 4h 1; |'22 0 0/30 0 0 
8-bore ,, 0 ...eeeeee 34, 12; ~ 6 2 25 0 0/385 0 0 
A-bore ,,0 0 veeeeesee ees 36 | 18 | 8} 3 36 0 0/50 0 0 
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A slight variation can be neds, either way, in the weights of the aba e. 


Exrras.—Silver’s patent heel pad, 21s. Sighting 4-bore at two distances, 
30s. Half, or full pistol hand stock, 20s. ; 


Messrs. Tolley have also furnished me with the results of 
their experiments with these guns, which | append: 

“With regard to the performance of these guns, we have 
given what we consider the extreme range of each of the 
bores; thus we put the 10-bore at 100 yards, the 8-bore at 
120 yards, and the 4-bore at 100 yards. Of course at these 
ranges no one would think of firing at less than a flock, and 
we may say here that we have proved the force at the longer 
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range by flattening to the size of a wafer a moulded 8.S.G. 
shot at 150 yards on an iron plate. 

“We find, however, that in using this large shot, and 
throwing it to so great a distance, we have to take trajectory 
into account, for in trying a charge of 8.8.G. shot over a 
lake at a target 150 yards distant, we found the charge strike 
the water some yards on the rear side of the target. This 
has induced the use of a back-sight, as in a rifle, to lift the 
charge up (see page 340). 

“The spread of the charge is about 10 feet at 120 yards, 
and we got with an 8-bore, using 74drs. and 240z. B.B., a 
pattern of 130 pellets on the whole space of 10ft. 6in. 

‘At 100 yards the spread is still about 10 feet, with an 
improvement in the pattern. 

“At 80 yards, spread 10 feet, we got 369 pellets of No. 4 
shot on the whole space, showing its effect on a flock. 

“The spread of the charge from the 4-bore is greater 
than that from the 8-bore, measuring 12 feet as against 
10 feet. 

“At 150 yards, with 8.8.G. shot, using 9drs. and 320z., 
1] pellets were put in the 12 feet square. At 120 yards, with 
the same gun and charge, except that B.B. shot was used, we 
got 80 pellets on the whole square; while at 100 yards, the 
spread being still 12 feet, we got 184 pellets of No. 1, using 
the same charge of powder and shot ; while at 80 yards, with 
No. 4 shot, we get on a square of 12 feet 386 pellets of No. 4 
shut. We hope some day to get brass cases for these 
large bores, when better results than the foregoing may be 
realised. 


Messrs. Biann’s 4-Bors (WiLDFoWLING) Gun. 


In wildfowling guns price is a great object, as from the 
continual contact with salt water they very soon become 
rusted and spoiled. An engraving of Messrs. Bland’s cheap 
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4-bore (21 guineas) is therefore inserted here, and, as it has 
been highly approved of by ‘‘ Wildfowler,” I need not append 
any comments of my own. At the above-mentioned low 
price its rebounding lock and furniture are nickel-plated, 
and it is fitted with Silver’s rubber recoil pad. The action 
is the ordinary double grip, and the barrels are choked 
or cylimder at the discretion of the purchaser, but usually 
choked. 


SECTION IV. 
8-BORE WILDFOWLING GUNS. 


These guns, usually double-barrelled, are made by all gun- 
makers with all kinds of actions, but, as they are generally 
charged with at least 4drs. of powder and l¥oz. shot, the 
action must of necessity be a strong one. Those most in 
demand are Greener’s treble bolt hammered or hammerless 
(page 162), or Scott’s hammerless (page 194), or the ordinary 
double grip (passim), or, the 8-bores made by Messrs. Holland 
and Holland which are upon the same principle as their 
4-bores. Length of barrel, 36in. to 40in.; weight, 12lb. to 
13lb.; charge, 64 to 7drs. of powder, and 2oz. to 240z. of 
shot. They are made with the same shape of stock, and are 
fitted with the recoil-heelplate and pistol grip. 


SECTION V. 
AMMUNITION FOR SHOULDER Duck GUNS. 


Both with 4 and 8-bores the ordinary paper cases are 
generally used, but sometimes the brass cases are preferred. 
Black powder is almost always adopted, but Schultze’s powder 
is sometimes used. Sportsmen are, however, somewhat 
nervous in using such large charges of this powder, and, with 
our present knowledge, I certainly should not advise it, 
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especially as the absence of smoke is not important when a 
single barrel only is used. The charges of powder and shot 
are given at page 438. 


SECTION VI. 
CRIPPLE STOPPERS. 


Inasmuch as the practice (before mentioned) exists with 


wildfowlers of shooting “into the brown,’’ many birds are 
crippled in the wing without being killed, and having their 
legs entire, they can swim and dive so as to escape from the 
retriever. To bring these to bag, either from motives of 
humanity or gain, the wildfowler is provided with a 12-bore 
gun, nickel plated to resist the salt. These, of course, are 
soon spoiled, and cheapness is of considerable importance. 


The lowest price is that of Messrs. Bland, viz., 8 guineas. 


SECTION VII. 
Recomw Paps. 

The object of these pads is to protect the shoulder from the 
heavy recoil given by 8-bores and 4-bores, and notably the 
latter. 

SiLver’s Reco Pap. 

Messrs. Silver, of Cornhill, have patented a combination of 
hard vulcanite and soft wulcanised indiarubber, which are 
easily made to unite in the manufacture. The thin layer of 
vulcanite being hard enough to take the head of a screw is 
thereby fastened to the stock by drilling a hole in the soft and 
thick layyr of elastic rubber, from jin. to lin. thick, and 
capable of absorbing a large amount of recoil. After the 
screws are inserted the holes are filled up with rubber similar 
in colour to that which has been taken out, lcaving a neat 
appearance. But for snap shooting, such as that at game, 
the rubber hangs too much to the shoulder, and is not 
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The appearance of this pad is given in the 


approved of. 


stock of Messrs. Tolley’s 4-bore, at page 430. 


rather high, being 11. 18. to the trade. 


The price is 


AMERICAN SLEEVE Cvs. 


Under the above title a cheap substitute, though rather a 


It is a loose cap of cloth, covered with water- 


poor one, for the Silver pad is imported into this country from 


America. 


proofing to protect it from the wet, and fitted to the butt 


It is lined 


with rubber about #in. thick, and absorbs the recoil fairly 
well, but unless the “ cast-off’ of the gun is unusually great 


so as to be removable at will. 
it interferes with the aim by holding the gun away from the 


) 


of the stock 


For slow wildfow! shootmg—that 1s to say, on the 


water—it answers well enough, but not for flight shooting. 


The retail price 18 O8, 


right eye. 





AMERICAN SLEEVE CUSH. 


GLOSSARY OF TERMS. 


AcTion.—The piece of iron by which the breech is closed. 

AnviL.—A small piece of brass inserted in the cap of cartridge cases. 

Brenv.—The inclination downwards of the stock. 

Brent.—See ScEAR. 

Break-OFF.—Part of action immediately behind breech. 

BreErcH.—The back end of the barrel. 

BREECH-RAIL.—The screw which passes through the tang of break-off, the 
stock, and the trigger block. 

Brip.Lre.—Polished piece of steel, which caps the tumbler, is put on with screws, 
and afterwards receives the scear-screw. 

Cap.—The little cup of copper containing the detonating compound. 

CASTING OFF.—Inclining outwards of the butt, so as to bring the line of aim 
inwards, and more ready to meet the eye. 

CHAIN, ORF SwrvEL.—A little catch, suspended from the neck of the tumbler, to 
receive the end of the mainspring. 

CHAMBER.—The part of the barrel that receives the cartridge. 

Cramp.—A small instrument for confining the spring on taking the locks to 
pieces. 

Facina up.—Refitting a shaky action. 

FORE-END.—The piece of iron clothed with wood, which completes the action, 
and is fastened to the barrels. 

GuakD.—Bow which defends the triggers. 

HamMMER OR CocK.—The piece which strikes the cap. 

HEEL-PLATE.— Plate with which the butt is tipped. 

LOcK-PLATE.— Plate on which the lock is formed. 

Loors.—Eyes to barrel, which receive the bolts that fasten it into stock; or in 
breechloaders, which drop into the fore-end. 

MarIn-8PRING.—That by which the tumbler is worked. 

Sarety Bout.—A bolt by which accidents are prevented, at those times when 
the trigger is not voluntarily pulled. 

Scrar.—Part which catches the tumbler, for half or whole cock, and which, 
being pushed up by the trigger, lets off the gun. 

ScEAR-SPRING.—The spring, which presses the scear against, and holde it in the 
notches or bente of the tumbler, for either half or whole cock. 

SCROLL-GUAED.—A concave bow, continued backwards from the os to 
steady the hand. 

SiWE-NAIL, OR Pin.—Screw which fastens on the lock. 

SiautT.—Little bit of gold or silver, to bring up to the object, when taking a 
deliberate aim. 

STRIKEk.—The part which immediately strikes the cap. 

Tor-PIECE, OR Top-Ris.—Long piece of iron forming a groove, along which is 
directed the line of aim. 

TRIGGER-FLATE.—Plate in which the triggera work. 

TEIGGER-8PEINGS.—Small springs to keep triggers constantly preased close to 
scear. 

TumBLER.—The movable centre-piece of a lock, which carries the hammer, or 
which in hammerless guns takes the place of the hammer. 


APPENDIX. 


A.—SIEemENS’s STEEL FoR Gun BARRELS. 


Since the section treating at page 83 et seq. of barrels and 
barrel iron went to press, in which I stated that no steel other 
than Whitworth’s was now used for gun barrels, I have learnt 
from Messrs. P. Webley and Son, of Birmingham, that for 
some time past they have used Siemen’s steel in large quantities 
for this purpose—with most satisfactory results. At my 
request they have sent me the following report: 


We have for the last three years used a brand of steel made by 
Messrs. Siemens’s process for our rifle barrels of every kind, 
including sporting rifles, Sniders, Martini-Henry, “ M. B. L.,” and 
Match, with the best results. The entire freedom from specks, 
flaws, and hard and soft places in this steel, is most remarkable ; 
at the same time it is sufficiently dense and close in structure to 
admit of the highly finished and perfectly smooth surface essential 
to the interior of a fine rifle barrel. Our experience in making 
some 700 rifle barrels led us to adopt the same steel for shot 
barrels, and with the same success. We have never had a single 
barrel burst, and only one tube bulge at either first or second 
proof—a result never before occurring in our experience, either with 
Damascus or other kinds of steel barrels. We have now instituted 
comparative trials of the relative tenacity of this steel and 
Damascus iron, &c., and we are quite satisfied with the manner 
these proof tests have been endured. It must also be noted that 
these shot barrels are invariably fully bored up and choked (except 
final leading out) in the tube state before putting together and 
brazing the breech ends. In all our best barrels this is done before 
provisional or first proof, thus giving the barrels the severest test 
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they can have. We, of course, afterwards open the choke to the 
modified or slight form, as may be required; the more opened the 
less strain thrown upon the barrel. Having obtained at last a steel 
free from the grave faults hitherto existing in this metal, arising 
from unequal density and an ill-balanced crystalline structure 
causing that brittleness of fracture so dangerous ina gun barrel, 
we claim that, though this steel be only equal to best Damascus 
iron in tenacity, still its freedom from greys and soft places (faults 
impossible to avoid in figured iron), and the fact of the manufac- 
ture and cost of tube, when ready for barrel filer, being little more 
than that of the plainer kinds of Damascus, no more suitable 
material exists for gun barrels. We have written the Messrs, 
Siemens for particulars of tensile strain, &c., endured by the 
special brand of steel we use, and now forward the same. 
| THos. W. WEBLEY. 


Messrs. P. Wesiey and Son, 
82 to 84, Weaman-street, 
Birmingham. 
DeEAR Sirs, 
Replying to your favour of yesterday, we have not allotted 
a special brand to our gun-barrel steel as yet, having made it only 
for a few friends in the trade in Birmingham. I should call it 
SSS gun steel, as it is made from specially selected brands of 
English and foreign irons in order to give it that toughness, and 
render it free from specks or seams, whilst being very soft and 
easy to work. As a rule, the tensile strength is about 25 to 
27 tons per square inch, but can increase it if required, with an 
elongation of 30 per cent. or more in eight inches. A very similar 
quality of steel is used in making soft card wire, which-is fre- 
quently drawn down to 36 W G, and whilst in that shape it has to 
stand the test of being bent backwards and forwards without 
breaking in the first three tries, thus showing extreme ductility. 
Should you desire any further details, I shall be happy to 
supply all I can to further your object. 
; Yours truly, 
D. CAMPBELL. 


Annexed is the report of the test to which Messrs. P. 
Webley and Son submitted two barrels of equal weight, 
calculated for a very light 12-bore gun (viz., pair of barrels, 
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dlb.) The steel Damascus was of Marshall’s best iron, and a 
picked barrel—the steel of the average metal, the eye not 
being able to make a selection, there being of course no 
figure—the result: was that the bursting charge was as nearly 
as possible equal. The rent in the Damascus, as shown to 
me, gives the appearance of unusual tenacity, and certainly 
would lead one to suppose the trial to have been a perfectly 
fair one. I should hardly imagine this steel to be quite equal 
to the Whitworth, but the difference between them cannot be 
great. 

Report of increasing proof tests of two B. L. tubes made from 
“‘Marshall’s hard Damascus iron,” three stripe,and one made from 
“‘Siemen’s steel,” both tubes being full 13-bore, and weighing 


1lb. 80z. each, each about 4oz. lighter than is required to make a 
7lb. gun with ordinary action. 


te ee ere ee = 





Pace iAGRe CHARGE | 


PROOF CHARGE. | USED. | Damascus. STEEL. 
For 13-bore 1 ieee Stood sinat perfectly. Ditto. 
ae 123 OC Ditto. Ditto. 
10 ,, 13 4, | Ditto. : Ditto 
9 ,, 14), Ditto. ! Ditto. 
Bi 4; 17h, Shaken slightly. | Stood perfectly. 
"7 194 ( Bulged at quarter ‘+ Bulced at quarter round a 
ee ee round. ( little more than Damascus 
—— 4 Bulged more. | Barst. 
©. 95 | 223 ,, Burst 





Proved j in the presence of Mr. Joseph March (Proof Master) and 
of myself, at the Birmingham Proof House, October 11, 1882. 


Tuos. W. WEBLEY. 


The tubes were not washed or wiped out during the whole tnal, 
which added much to its severity. 


B.—CHOoKING BY COMPRESSION. 


In connection with the above subject I may mention that I 
have now permission to make public a fact which has been for 
about two years known to me, though only under a pledge of 
secrecy. This fact is, that choking has been carried out in 
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the mannfactory of Messrs. P. Webley and Son for three 
years by compressing the muzzle after it is bored out as a 
cylinder, and not by the usual means, as described at page 128. 
They ascertained by experiment that in this way the metal 
is even more unyielding to expansion than after boring, while 
the steel core on which the compression is applied is much 
more truthful in its results than any cutter can possibly be. 
They are so satisfied of the advantages of the plan in this 
last respect, from the trials at the plate, and are so convinced 
of the absence of any subsequent disadvantage in “ wear and 
tear,’ which an experience of three years has afforded them, 
that they have now given me permission to publish this 
account. 

Everyone who has at all studied the subject is aware that 
compression by swedging was originally practised in America 
for the purpose of choking cylinder barrels, and abandoned 
from the expansion by wear which was afterwards found to 
take place; but those barrels were, of course, too thin in the 
muzzle, and no doubt expanded from that cause, as, indeed, 
all the early-choked barrels always did for want of metal. 
This defect is, however, guarded against by Messrs. Webley 
by forging the barrels thick enough at the muzzle, and 
reducing the substance by pressure at the choke from without 
instead of doing this by cutting from within. 
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maker, the trade of, GU 
Barrels, Belgian, 87 
choke dae, how made, 92 
convergence of, | 
Damascus, 86 
effect of bursting strain on, 307 
laminated steel, 89 
length of, 261 
materials of, 85, 262, 445 
method of boring, 91 
Bs making, 8+ 
mixture for browning, 139 
proof of, by hot water, 99 
proving, 1 
putting together, 93 
reboring, 289 
reducing weight of, after proof, 15 
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Barrels—continued. 
reduction in weight, by shortening, 261 
Siemeus’s steel for, 445 
various kinds of, 83 
.,  Whitworth’s compressed steel, 90 
Bashforth’s (Professor) tables. 76 
Belgian Damascus barrels, manufacture of, 87 
Birmingham proof, 14 
Black gunpowder, composition of English, Continental, and American, 294 
for punt guns, kinds of, 427 
varying weight of, 334. 
Blank spaces left in a thirty-inch circle with choke-bore, 5 
Bloxam, Professor, on gunpowder, 309 
Booth’s recoil box. 425 
Boring, method of, 91 
Brass cases, conversion of gun to take, 286 
Brass v. paper cartridge cases, 258 
‘* Break-off,” the, 96 
Breech-action, the. 96 
Breechloaders. see ‘“ Hammered Breechloaders” and ‘* Hammerless Breech- 
loaders.” 
Breechloaders v. Muzzleloaders, 143 
Browning barrels, 139 
- mixture for, 139 
Bursting of barrels, probable causes of, 315 
pene Mr. Jones’s method of, 289 
Mr. Greener on. 290 
a strengthens the chamber, 291 

Cape’s Mathematics, 78 
Cartridge cases— 

Bailey's gas tight, 265 

brass cases, 267 

Eley’s, 314 

Greener’s gas-proof, 314 

crimper for, 381 

Kynoch’s “ Perfect,” 268 

Lancaster’s, C.. 145 

loading brass, 381 

aper, 374 


N sGonat A; Arms Company’s, 286 
creaser for, 382 


39 
39 


33 
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paper cases, 260 
in-fire, 143 
ottet central-fire, 146, 264 
“<T.” on, 283 
Cartridge closer, the Reviére and Baker, 375 
Cartridge loaders— 
Erskine, the, 380 
Lancaster's Patent, 379 
Nortk and Co.’s XL., 377 
Cartridges, swedging, 380) 
Case hardening, 139 
Chambering. method of, 98 
Chambers of guns, conversion of, to take the brass cases, 286 
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Chambers of guns, Mr. Jones’s method of bushing, 289 
Choke-bore, correspondence on, 115 

Y definition of, 25 

34 first trials of, 103 


a how made, 92 

ss marks of proof, 25c 

e notice by Gunmaker’s Company concerning, 25D 
Be rival claimants to the invention of, 114. 

* rules of proof, 254 

By the inventor of, 120 


. trial of, the first, 34. 
Choke-bore trials— 
Dougall’s, 110 
Field Trial 1875, 112 
r 1878 and 1879, 113 
Greener’s, 106 
Gun Club 1876, 112 
os 1877, 113 
Hendon 1881, 113 
Scott’s, 107 
Choke-boring in 1875, nature of, 121 
origin of, 114 
Choke v. cylinder barrels, 259 
Choking by compression, 447 
Cleaning guns, 401 
‘‘Climax,”’ Holland and Holland’s, 198 
Cock-shooting, gun for, 9 
Comparison of large and small shot in 12 and 20-bores, 70 
. of the force of different sized shot, 73. 359 
Compressed steel barrels, 90 
Concentrators, Mr. C. Lancaster’s, 383 
Corrosion of gun barrels, cause of, 328 
re - Mr. Woodland Toms on, 402 
Covert shooting, essentials in gun for. 9 
Cross-bolt, Greener’s, 149 
Cross-bolt actions— 
Greener’s, 160 
Powell and Son’s, 163 
Tolley’s Giant Grip, 164 
Cross-eyed stocks, 1024 
Cylinder v. choke barrels, 259 
Damascus barrels, 86 
‘* Desideratum,’’ Cogswell and Harrison’s, 230 
Detectors, varieties of, 251 
Detonating powder. composition of, 297 
. " method of using, 298 
Detonation, meaning of, 302 
of gunpowder, “ T.” on, 302 
Diagrams of patterns on 10in. plate, 260 
* Dittmar ” powder, 318, 324 
Doll’s Head, the, 156 
Double grip action, 97, 144 
Drachm, what is a? 335 
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Driving, gun required for, 11 
Dumaresque’s punt gun, 419 
E.C. gunpowder, 327, 329, 331 
Ejector 
Greener’s improvement on Needham’s Patent, 238 
Lanecaster’s, C., 240 
Needham’s, 236 
Eley’s cartridge cases, 314 
Energy of shot shown in foot-pounds, 359 
English guns, measurement of, 100 
Engraving guns, cost of, 138 
Explosion, causes of, in cartridges, 316 
Explosives Compan eed °s Gunpowder, composition of, 327 
Explosives, effect of pressure on, 307 
a . rarefied air on, 306 
general remarks on, 293 
relative value of the three, 328 
experiments to test, 329 
used by sportsmen, 293 
Field force gauge, 29, 35 
experiments with. 36, 342, 346, 362 
trial of 1875, 53, 112, 120 
- » 1878, 54, 113 


» 1879, 55, 113 
ee safety bolt, 198 
Flat gore Siler lock, 127 
Force gauge, Field, 29 
Fore End, the, 138 
Fouling in a square-cut shoulder of chamber, 269 
what causes, in black gunpowder, 295 

Four- barrelled hammerless gun, C. Lancaster’s, 231 
French gunpowder, composition of, 294 
Fulminate, composition of, 297 
experiments with, 303 

= method of using, 295 
Furniture of a gun, 137 
Greener’s adjustable lock mechanism, 44)4 
bar-lock action, experiments with, 150 
choke-bore improvement, 104 
choke-bore trials, 107 

oo Field punt gun, 423 

No. 2, 422 
* pas-pr _proof cartridges, 314 
erless punt gun, No. 1, 421 
Griffith, Mr., experiments on velocity of shot, 346, 
Grouse shooting, gun for, 7 
Gun furniture, 137 
Gun Club trial st igeons in 1876, 112 
Gun, the shot, definition of, 1 
Gun trials, Muzzleloaders v. Breechloaders, 1358, 144 
1859, 144 
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Gan trials, 1879, 55 
Gun used in covert, essentials for, 8 
- cock shooting, 9 
- driving, 11 
6 pheasant battues, 9 
3 pheasant driving, 9 
” pigeon shooting, 12 
- the open, 7 
Guncotton discovered by Herr Schénbein, 298 
5 Prof. Abel’s experiments with, 303 
” soluble, to render explosive, 320 
Gunpowder, action of, explained, 295 
5 composition of, 294. 
- fancy names for, 296 
" trial of ninety years old, 293 
se preparation of, 296 
e trials at Wimbledon, black v. Schultze, 1878, 299 
55 varying weight of, 332 (see Black Gunpowder) 
Guns, chief repairs necessary, 405 
» to clean, 403 
Hammered Breechloaders :— 
cost. of, when first introduced, 153 
Bacon’s, 168 
Daw’s gun, 147 
Dougall’s, 168 
early attempts at improvements, 147 
Jeffries’, 168 
Keeper’s Gun, Bland’s, 153, 154 
Lancaster, the Charles, 145 
Lefaucheux, the original, 142 
Needham’s, 147 
self-cocking, see ‘‘ Self-cocking hammered guus.” 
Westley-Richards improvements, 148, 158 
Hammered 4-bore shoulder guns for wildfowling. 434 
is v. hammerless guns, 262 
Hammerless breechloaders— 
Bland and Sons’ * Field” gun, 189 
Cogswell and Harrison’s ‘“ Desideratum,” 230 
Daw’s, 176 
Gibbs and Pitt’s, 179 
Gibbs and Pitt’s bar-lock, 229 
Grant’s, 217 
Greener’s improvement on Anson and Deeley, 188 
Greener’s first hammerless gun, 187 
Greener’s patent side-lock 
Gye and Moncrieff’s, 200 
Holland and Holland’s ‘“ Climax,’ 198 
Lancaster’s, C.., patent four-barrelled, 231 
Lancaster’s, C., improved four-barrelled, 235 
Lang’s, 201 
Leeson’s ‘‘ Invicta,” 224g 
locks, 243 
Murcott’s, 177 
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Hammerless breechloaders—continued. 
Needham’s, 176 
Powell and Son’s, 225 
Purdey and Son’s, 227 
Rigby and Bissell’s, 211 
Rogers’s barrel-cocking side-lock, 2244 
Scott’s, 193 
shoulder guns for wildfowling, 428 
Tisdall’s, 206 
Tolley’s, ‘‘ The Perfection,” 22] 
Walker’s ‘‘ The Umpire,” 208 
Webley’s combination bolt, No. 6, 224k 
Webley’s side-lock, 2244 
Webley’s top-bolt, No. 6, 2241 
Webley’s top screw grip combination action, 2245 
Webley’s treble bolt, No. 2, 2241 
Westley Richards’, 183 
Woodward’s “ Acme.”’ 209 
W oodward’s Automatic, 204 
And see “ Ejector Guns.” 
Hawker’s, Col., frame and swivel, 424 
3 pads, 28 
RS rule for boring, 121 
‘“‘ Head,” the, of the hammerless gun, 245 
Heated barrels, effect of, on charge inside, 309 
Heating of barrels by rapid firing, 309 
Hendon gun trials, 1881, 113 
Holland and Holland’s “ Climax” hammerless 4-bore single duck gun, 429 
Honeycomb in barrels, cause of, 401 
Hornsey Wood House gun trial, 144 
Indicators, different kinds of, 251 
value of, 262 
“ Invicta,’ Leeson’s, gun, 2246 
Jeffries’ movable cylinders for brass cases, 291 
Jones’s method of bushing, 289 
Keeper’s guns, Bland’s, 153, 154 
Kynoch’s “ Perfect” cartridges, alteration of chamber of gun for, 268 


Ws cases, shooting, compared with the 1875, 1878, and 
1879 trials, 276 

33 experiments with, by ‘‘ One who has fired,” 27] 

% Greener’s experiments with, 277, 28] 

4 sizes of, 288 

5 summary of experiments with, 282 


5 superiority of, over paper, 270 

Laminated steel harrels, 89 
Lancaster cartridge, the, 145 
Lancaster, Charles, 4-barrelled gun, 231 

3 »  Wildfowling gun, 432 

i. 5 cartridge machine, 379 
Lane and Nesham’s shot, sizes and numbers of, 339 
pak bore v. small, 261] 


in barrels, to remove, 401] 


‘“‘ Leading,” theory of, 402 
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Lefaucheux grip action, 97 
Lever cockers, ist of, 254 
Loading, ‘“‘ One who has fired” on, 387 
Loads for various purposes, 383 
;, method of finding the proper, 389 
», table of, 386 
es guide, 392 
Lock, general description of the, 125 
, Anson and Deeley lock, 127 
»  back-actioned lock, 129 
»  bar-lock, 128 
5 flat mainspring lock, 127 
» Martini lock, 131 
». rebounding lock. 127, 130) 
spiral spring lock, 131 
Lock mechanism, Greener’s adjustable. 43 
Locks, how to take to pieces, 403 
London proof, 14 
‘“ Lump,” the, use of, 93 
Machine-made guns, 155 
Machine rest, the Field, 46 
origin of, 2 
Manipulation, relative fac: ‘ility of, in guns, 257 
Material of barrels, choice of, 262 
Measurements of English guns, 100 
Measurer for gun stock, 101 
Mercuric fulminate, explosive, 304 
Moore and Grey’s punt gun. 420 
Muzzle-loading punt guns, evils of, 410 
Needle-gun, attempts to improve, 147 
Newcastle chilled shot, sizes and numbers of, 330 
Nitrate of baryta used in wood powder, 320 
Nitro-glycerine, explosive force of, 304 
Open shooting, essentials in gun used for. 7 


i kinds of, 7 
Paper cases ie guns, 426 
99 99 lo ug, RYE! 


. v. brass cases. 258 
Partridge shooting. gun for, 7 
Patstone’s Punt Gun, 416 
e weight of, 417 

Patterns of shot ina thirty-inch circle, 5 
Patterns of shot with various borings, 70 
Pellets, velocity of, 39 
Percussioning, “98 
‘“‘ Perfection” gun, Tolley’s, 221 
Pettitt pads, 29, 33 
Pheasant battues, essentials in the gun for, 9 
Pigeon gun, essentials of gun for, 12 
Potassic disulphide, cause of corrosion of barrels, 402 
Pottet cartridge, the, 146 
Proof marks, 20, 25 

. mode of affixing, 20, 22 
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Proof marks for choke-bores, 24c 
_ ss rules of proof, Lay 
ss removal of provisional, 1; 
a stamping. 16 
Proving Barrels— 
Act of 1868, 14 
Belgian barrels, 17 
conditions precedent to proof, 20 
Fow ign barrels, 17 
reducing weight of barrels after proof, 15 
rale of proof, 18 
scale for proof of smooth-bore small-arms, 26 
scale for proof of rifled small arms, 23 
small arms, classification of, 18 
Prussian gunpowder, composition of, 204 
Pant gun, choice of, 410 


2 ammunition for, 426 

- Greener’s hammerless, No. 1, 421 
ai en Field, 423 

is Bs » No. 2, £22 


a aa wedge-fast. 423 
- Holland and Holland's *° The London,” 413 


3 makers, 22 

“3 Moore and Grey’s, 42U 

o Patstone’s, 416 

ve powder for, 416 

ws Be weight of, 417 


- requirements of, 411 
shot for, 4238 
Tolley’s, J. and W., Snider, 418 
ns is screw-breech, 419 
Purdey snap action, the, 97 
Purdey’s hammerless gun, 227 
Putting together barrels, method of, 43 
Reboring barrels, 289 
after *‘ proof,’’ 399 
” sé danger of, 291, 399 
Rebounding lock, 127, 130 
Re-browning, 407 
Recoil apparatus, 424 
Booth’s recoil box, 425 
- ay Hawker’s, Col., frame and swivel, 424 
3 rope breeching, 424 
»  Silver’s pad, 442 
Removable cylinders for Kynoch’s cases, 291 


Repairin 8, 405 
Roux and Sercau, MM., experiments with explosives by, 303 
Russian gunpowder, composition of, 294 
Safety bolts— 
Anson and Deeley’s, 185 
Bland’s, 191 
Choice of, 255 
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Safety bolts—continued. 

Conditions of efficiency, 135 
Field, 134 
Gibbs and Pitt’s, 181 
Greener’s, 187 

ss butt, 137, 251 

Bs tuinbler bolting, 251 
History of, 132 
Jones and Penn’s, 250 
Joe Manton’s safety guard, 132 
Lang’s, 202 
Powell’s cross-bolt, 225 
Rigby and Bissell’s, 213 
Scott’s, 196 
Silver’s automatic, 246 

»  bide-lock, 249 
» trigger guard, 248 
Tisdall’s, 206 
Tolley’s interposing, 223 
Schultze gunpowder, analysis of, 319 


$5 compared with black powder, 301 
experiments in Joading, 299 

- * heat test” applied to, 322 

. invention of, 298 

= Mr. Woodland Toms’ report on, 319 


¥ varying density of, 335 
Scores made in the 1866 trial, 49 
33 <j 1875 trial, 50. 53 
a nm 1878 trial, 50, 54 
1879 trial, 55 
12-bores, 58 
16-bores, 61 
20-bores, 64 
e _ . Figure of merit, 6s 
Scott’s choke-bore, trial of, 110 
Screw-breech puut gun, J. and W. Tolley’s, 419 
** Selected pattern,” 33 
Self-cocking hammered guns, invention of, 169 


9 : Harrison's patent. 169 
rr %s Hollands’ Climax, 173 
33 9? Lang's. 170 


m “ Woodward's Automaton, 172 

Self-extracting, see * Ejector Guns.” 
Shot, American, sizes of the principal, 340 

», comparative penetration at different velocities. 360 

» energy of, shown in foot-pounds, 359 

», final velocity of, suggested method of ascertaining, 342 

» for punt guns, 428 

» how made, 338 

,, how sorted, 340 

, large and small, trials of, 70. 73, 359 

,, table of results of experiments on velocity of. 346 

ae » sizes and numbers of, 339 
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Shot—continued. 
» varieties of, 338 
» velocity of, 340 
as exhibited by the force-gauge, 306 
Shot gun, definition of, 1 
ss public trials of the, in 1858, 48 
>» . 1859, 48 
+ r 1866, 40 
= < 1875, 50, 53 
5 : 1878, 50, 54 
1879, 55 
Shoulder guns for wildfowling, 429 
Side-locks, to clean, 405 
Siemens’s steel for gun barrels, 445 
7 sa tested, 447 
Silver’s recoil pad, 442 
Sleeve eush, American, 443 
Small arms, not rifled, scale for proof of, 26 
rifled, scale for proof of, 23 
Small bore v. large. 261 
Smoke, cause of, in black gunpowder, 295 
Snap-bolt actions— 
Purdey’s, 165 
Powell’s single snap, 167 
Snipe shooting, gun for, 8 
Spanish gunpowder, composition of, 294 
Spiral spring lock, 131 
» Wires, Moore and Grey’s, 427 
Sportsman’s gun, various purposes for, 4 
Stocking the gun, 100 
Strikers, 263 
Swedish gunpowder, composition of. 294 
Swiss gunpowder, composition of, 204 
Table of composition of black powder, 294, 
experiments with ‘ Perfect” cases, 271 
“The Birmingham ” Company, 14 
The London ” Company, 14 
punt gun, 413 
Thirty-inch circle, blank spaces left bare of shot in, 5 
Tolley’s, J. and W., Snider punt gun, 418 
“'T.” on cartridge cases and their nomenclature, 283 
» comparative force-of different sized pellets, 73, 359, 361 
» the detonation of gunpowder, 302 
», analysis of Mr. Griffith’s experiments, 352 
»» final velocities of shot, 77, 356, 361 
» force-gauge and penetration of paper pads, 358 
» Variation in density of wood aa Diack powders, 332 
weights used for powder and shot, 337 
Trial sak n at targets, 28 
e three powders, comparative, 330 
ap il and 20 bore, with chilled. shot, 70 
Trials at 50 and 60 yards with No. 6 and No. 5 shot, 79 
Tri-nitro-cellulose, composition of, 321 
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“Umpire ”’ gun, Walker’s, 208 
Variation in samples of shot, 76 
5 ey in pellets, Mr. Griffith’s apparatus for demonstrating, 
9, 41 
xperiments with, 44 
Vaseline, use oe for preserving guns, 403 
Velocity of shot. 39, 340 
‘ as exhibited hy the force-gauge, 356 
‘s as proved by Boulengé’s Spr 349 
suggested method of ascertaining the final, 342 
table of results of experiments on, 346 


Wadding, 428 
is objects of, 365 
a various kinds of, 365 


Wads, different kinds of, 372 

»  W.P. Jones's experiments with, 371 

» tight v. loose, 366 
Walker and Co.’s shot, sizes and numbers of, 339 
Weight of gunpowder, varying, 332 
Weights. table of, for ordinary charges, 337 
Wildfowler. objects of the. 409 
Wildfowl guns, prices. &ec.. of Tolley’s, 438 
Wildfowling shoulder guns, 429 


Pr ammunition for, 441 

“i = Bland’s 4-bore, 439 

e. 8-bores, 441 

45 . Holland and Holland's ‘‘Climax.” single 
4-bore, 438 

i - Lancaster’s. Charles, lock for. 432 

ee - 3. described by in- 


ventor. 432 
‘ . Silver’s recoil pad, 442 
. a sleeve cush, 443 
” 3 Tolley’s, J. and W., 4-bore single. 434 
8-bore. 437 
Wood gunpowder, 298 
Woodland Toms. Mr.. on wood gunpowder and guncotton, 319, 324 
i. on leading of barrels, 402 
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GUNS, MANUFACTURERS OF— 


Messrs. Adams and Co. os iui a . 474 
Beattie, J.,and Co. ... oe oe 480 
Bland, Thos., and Sons sah as 472, 473 
Cogswell and Harrison 6 . 405 
Daw, G. H., and Co... ids ied ... 490 
Ford, W. _ a tien ah ... 476 
Gibbs, Geo. 7 i 7 ... 489 
Green, E. C. : oes va8 a .. 488 
Greener, W. W. 7 - .. 478 
Henry, A. an ar .. 476 
Holland and Holland .. see i 466-471 
Jones, W.P._. _ $58 tat 488 
Lancaster, Charles... see net . 479 
Leeson, W. R. se a a J. =©486 
Maleham, C. H. on as .. 47 
Newcastle Chilled Shot Co. oi . 494 
Powell, W., and Sons . ies Ao .. §=485 
Reilly, E. M., and Co... us: aa ae 484 
Rigby, John, and Co. ... < sae .. 487 
Silver, S. W., and Co. . re a .. 481 
Tolley, J. and W. a ss a ... 482 
Tranter, James . si — ” ... 489 


Woodward and Sons... ae ne . 488 


462 INDEX TO ADVERTISEMENTS. 


CARTRIDGE MANUFACTURERS— 
Messrs. Eley Bros. . ... page 
Joyce, F., and Co. or i: 
Kynoch and Co. 


GUNS, DEALERS IN— 
Watson, T. W., Pall Mall 


MISCELLANEOUS— 


Messrs. Allen, J., and Sons, Turkish Bath 
Chamberlin, James, Dog Biscuits 
Cording, J. C., and. Co., peace 
Edgington, Benjamin, Tents a 
Fagg Bros., Boots 
Heath, H., Hats 
Jones, T. (The Horseman’s Watch) . 
Sparks Hall, W., and Co., Carmichael Boot 
Trees .. a 
Spratts Patent Dog Biscuits 


491 
492 
493 


495 


500 
498 
504: 
503 
4.96 
501 
502 


497 
499 


ADVERTISEMENTS. 468 


GUNPOWDER. 





EACH FLASK THUS LABELLED. 


Messrs. JOHN HALL & SON 


EG respectfully to direct the attention of Sportsmen to the varied and well-known 

Brands of their manufacture, which, with the traditions and experience of very 
B years, are yet constantly adapted to the enlarged development of practical science 
in Guns. 


—specially prepared for Choke-hure Guns. and giving admirable results in competitive 
Matches, brings up Black Gunpuwder to its highest present excellence, and insures those 
trustworthy and calculable results which can be vbtained by no other form of explosive. 

Messrs. HALL’S GUNPOWDER may be obtained of all Gunmakers 
and Dealers; and Sportsmen who do not fill their own Cartridges will 
do well to insist that the Powder of their choice is used in the car- 
tridges they buy. 

N B.—Sportsmen in India and the Colonies are urgently solicited to see that they are 
supplied with fhe highest class of Sporting Powder, and not to be satistied with the lower 
qualities largely in demand for ordinary commercial purposes, which. while of excellent 
proportionate quality, differ widely from the ammunition on the use of which a man may 
safely stake his reputation, and, as has often happened, his life. 


All Messrs. HALL’S Best Sporting Powder sent to India now 
bears this additional Trade Mark. 


TRADE MARK. 





MILLS :—FAVERSHAM, KENT; LOCHFYNE, ARGYLLSHIRE. 


Established by Queen Elizabeth A.D. 1565. 


Office: 79, Cannon Street, London, E.C. 
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CURTISS & HARVEY, 
GUNPOWDER MANUFACTURERS. 


OFFICE: 
74, LOMBARD STREET, LONDON, E.C. 
WORKS: 


HOUNSLOW, MIDDLESEX. 
TUNBRIDGE, KENT. 


GLYN NEATH, SOUTH WALES. 
CLYDE MILLS, ARGYLESHIRE. 


Sole Makers of the 


DIAMOND GRAIN GUNPOWDER. 


KAMES GUNPOWDER COMPANY. 
OFFICE: 
157, WEST GEORGE STREET, GLASGOW. 


WORKS: 
KAMES, KYLES OF BUTE, SCOTLAND. 
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SCHULTZE GUNPOWDER. 


GRANULATED. 





WHOLESALE ONLY, AT THE COMPANY'S OFFICES, 


3, BUCKLERSBURY, LONDON, E.C. 


And to be had Retail and in Cartridges from all 
Respectable Dealers. 


THE REPUTATION OF THE SCHULTZE GUNPOWDER IS LARGELY 
EXTENDING AMONGST SPORTSMEN, WHO APPRECIATE ITS 


HIGH PENETRATION, with LESS SMOKE, LESS FOULING, anb 
LESS RECOIL THAN BLACK POWDERS. 


It was used by all the Prize Winners at the International Pigeon 
Shootings 1881-2. 


N.B—There is only one quality of 


“SCHULTZE GUNPOWDER” 


Each Canister bears a Label with Trade Mark as above. 
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HOLLAND & HOLLAND'S 


NEW °295-GAUGE ROOK RIFLE 


“THE MINIATURE,” 


SEMI-SMOOTH BORE NON-FOULING RIFLING 


(REGISTERED). 


AUTHENTICATED DIAGRAM made before the Editor of the 
“Tlustrated Sporting and Dramatic News,” April 5, 1882. 


10 Shots, range 50 yards; after 
firing 500 Shots without cleaning 
out. All in 14-inch Bullseye. Out 
of 220 Shots fired at Card Targets, 
212 were in a 2-inch Bullseye. 


Fired from one of our New Top 
Snap '295-gauge Semi-Smooth Bore 
I Rifles. See “ Illustrated Sporting 
ro 13-in. and Dramatic News,” April 8, 1882 


See also letter to the Editor of ‘‘The Field,’’ May 20, ’82: 

*Sir,—I have lately purchased a ‘295 Rook Rifle from Holland and Holland, and my 
experience may be of some use to Y.N.S. I have only a chance of trying the Rifle up to 
60 yards range (under cover). I find at that range the trajectory is very flat, and the 
accuracy remarkable. With the Rifle fired froma rest 25 Shots were fired at 50 yards, 
and all would have struck half-a-crown; this after 400 shots had been fired without 
cleaning out. I have this day compared the ‘295 with a ‘560 Rifle which has been in my 
possession some years. The advantages are all in favour of the smaller bore, both for 
, flatness of trajectory, and penetration. I have shot rooks with the ‘295, and the 

bullet has left a clean hole, apparently as if burned....... 

“ (Signed) W. HOWARTH. 








‘ Manchester, May 17, 1882." 


Each Rifle guaranteed in every way, and may be shot at our Private 
Range at Kensal Green before Purchase. 


Prices: Best Top or Side Snap Ejectors, with Rebound Lock-snap Forepart 
Lined Sights, &c., 10 Guineas; Second quality, 7 Guineas. 


CATALOGUES UPON APPLICATION. 


HOLLAND AND HOLLAND, 
98, NEW BOND STREET, LONDON, wW. 
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HOLLANDS’ 


“860-BORE} 


ROOK AND RABBIT RIFLES. 


The following Diagrams were made by Mr. Horatio Ross, with 
one of Hollands’ ‘360-Bore Rabbit Rifles :— 


Extract from letter received with the Diagrams: 
“Rosse LopGE, INVERNESS. 
“June 3, 1882. 
‘‘GENTLEMEN,—I have much pleasure in sending you some Diagrams, made by me, with 
your little Rabbit Rifle a few days since. I have never seen better shooting made (with a 
Sporting Rifle) in this country. .... You are welcome to make any use of the Diagrams. I 
shot sitting, using a table rest for my elbows. 
‘Tl am, Gentlemen, yours truly, 
“ (Signed) HORATIO ROSS.” 


RANGE 86 YARDS. Raneg 100 Yarps. 
T= Shot 





4-ScALE. 4-ScALE. 


See also letter, ‘ Field,” August 12, 1882: 
‘*T have killed, with one of Hollands’ "360 Six Guinea Rifles, rabbits. hares, rook, seals, and 
about 35 red deer, at distances up to 150 yards. I have killed all the deer dead with the 
exception of four, they went only some 300 yards... . * ALINE,” 


The Rifles are more powerful, and are sighted to a longer range than the ‘295 (see 
previons page), and are specially adapted for 


SEAL SHOOTING AND RABBIT SHOOTING. 
IN INDIA, FOR BUCK SHOOTING. 
IN AUSTRALIA, FOR KANGAROO, &., SHOOTING. 


They are perfectly accurate up to 150 yards range. Shooting be tested before purchase at 
our Private Range. Rifles exchanged free of charge if not approved of. 


PRICES £5 TO 10 GUINEAS. 
Orders from strangers should be accompanied by Remittance or London reference. 


HOLLAND AND HOLLAND, 
GUN AND RIFLE MANUFACTURERS, 
98, NEW BOND STREET, LONDON, wW. 
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HOLLANDS’ 


EXPRESS & BIG GAME RIFLES, 


With Special Non-fouling Rifling giving great accuracy 
with the flattest trajectory obtainable. 


AUTHENTICATED Records of Shooting made with one of Hollands’ Double- 
Barrelled ‘500-bore Express Rifles. (See “ Field,” April 2, 1881). Out of 
18 shots fired at 50, 100, and 150 yards range, 15 were in a 4-inch 
Bullseye, the mean deviation being only 15-inch. 


The following were the Diagrams made at 50 and 100 Yards: 
50 Yarns. 100 YarRps. 


38 


BULLSEYE 33-INCH SQUARE. 


DEER STALKING RIFLES, ‘400 AND 450-BORE. 


VISCOUNT MANDEVILLE writes:—‘‘I shot with your Express all the season at Arran, 
and ae of nineteen stags I fired at, I got eighteen. It is the most accurate Rifle I ever 


BAKER °*577 EXPRESS DOUBLE RIFLES (6-DRS), 
MAY BE USED WITH A SPHERICAL BALL FOR DEER’ SHOOTING, OR WITH 
EXPRESS OR SOLID BALL FOR BIG GAME. 

Sm a Dear ie BAKER writes: 





ad ubb 20, 1880 
“T have just returned from a month's trip in the jungle, and can gre 9 you ee practical 
results of the ‘577 6-drs Rifle you made forme. JWéithout erception «tt the best Rifle I ever 
possessed. I have only had toner — at tigers—they never moved their own length from the 
moment of receiving the bullet. 


- SPECIAL 12, 10, AND 8-BORE SHORT BARRELLED RIFLES, rok HOUDAH, &c.. 
SHOOTING. CHARGE 7 To 10 DRS. 
All Rifles may be tested before Purchase, 


HOLLAND & HOLLAND, 
GUN AND RIFLE MAKERS, 


98, NEW BOND STREET, LONDON, W. 
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HOLLAN Ds’ 
“ CLIMAX ” 


SAFETY HAMMERLESS GUN. 


SIMPLE, STRONG, AND PERFECTLY SAFE. 


See ‘“ The Field,” Feb. 18, 1882, 


“One of the safest guns to use that we have seen; it is absolutely free 
from any possibility of accidental discharge, unless the trigger is pulled.” 


Fitted with the New Patent Gas Check, pre- 
venting any escape of gas into the locks. 


One of the most perfect weapons yet made. 


Being exceptionally strong in the action, they are 
especially adapted for any size up to 4-gauge, and 
are chambered for the New “ Perfect’’ Brass Shell 
when required. 


NEW TOP-SNAP EJECTOR 
HAMMERLESS GUN. 


EJECTING THE EXPLODED CASE AFTER FIRING. 
GUNS EXCHANGED FREE OF CHARGE IF NOT APPROVED OF. 
HOLLAND & HOLLAND, 


GUN AND RIFLE MAKERS, 
98, NEW BOND STREET, LONDON, W. 
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Ft O Ti tiA IN DS’ 


SPECIAL £15 C.F. 
BREECHLOADING GUNS. 


SNAP OR LEVER ACTION. 
REBOUNDING LOCKS. 


i: >) 
a ie ae ’ 
‘ 





O44anne 


These guns are plainly finished, but are really sound and well- 
made weapons. Shooting guaranteed in every way. 


‘*T have, for myself and friends during the last nine years, had some Forry- 
FIVE OF Houuanps’ £15 Guns, and can speak in the highest terms of them. I 
have shot my gun hard for the last nine years, and it is as sound, and shoots as 
well, as the first day I had it; and my friends give excellent accounts of theirs ; 
not one of the guns has yet had to be sent to England for repairs. 

** Yokohama, Jan. 20, 1879. (Signed) “J.J. Dare.’’ 


These Guns, fitted with Joseph Brazier’s best quality re- 
bounding locks, and better quality stocks; Price £17. hen 
desired, they are specially bored and chambered to take the New 
Brass ‘‘ Perfect ” Shell. 


Messrs. Holland have every confidence in recommending these 
Guns to Sportsmen requiring a really good, sound, but plainly 
finished weapon, fitted with the very highest quality locks. 


Guns Exchanged Free of Charge if not Approved of. 


HOLLAND & HOLLAND. 


GUN AND RIFLE MAKERS, 
98, NEW BOND STREET, LONDON, W. 
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HOLLAND’S 
DUCK GUN S. 
NEW GF. HAMMERLESS PUNT GUN. 


SAS sss 


en 





Steel Barrel, bored out of the‘solid, fitted with Patent Extractor. 


See letter from E. T. BOOTH, Esq., in ‘‘ The Field,”’ Aug. 27, 1881 : 

‘“The Punt Gun (l}in.) I obtained from Messrs. Holland proved itself far 
superior to what I could have anticipated. The shooting is, I believe, far stronger 
than that of any I had nrevionsly used. .... Although it had been exposed 
to a good deal of rough work and salt water, the action worked perfectly the 
whole season, and never on any occasion gave the slightest trouble, neither did a 
single cartridge ever stick in the barrel.’’ 


The Editor of The Field writes (See Field, Feb. 18, 1882) : 

‘*In punt Guns this firm (Holland and Holland) is now factle princeps. Their 
steel breechloader being generally admitted to be the best in the market. These 
guns are fitted with loop for rope breeching, and with Hawker’s spring arrange- 
ment, or with the Booth recoil block and buffers from drawings supplied iy 
E. T. Booth, Esq. 


4-BORE C.F. GUNS. 
Specially bored for Large Charges, killing to 150yards. 


See letters to the Editor of The Field: 

‘‘ Srr.—Having heard that in a December number of bas paper there 13 an 
inquiry as to the range of large bore shoulder duck guns, he might like to know 
that I have killed birds at 150yds. range with a 4-bore gun made by Measrs 
Holland, of New Bond-street. ith the recoil heel-plate there is no recoil to 
hurt the shoulder. Signed ** ELCHO.”’ 


** Sir,—In answer to J. O. recrerane one of 4-bores, I can with confidence 
recommend him to go to Messrs Holland, of Bond-street, for I have shot with 
many 4-bore guns, and certainly have never found any equal to the one built fer 
me by that firm. It ie a wonderful killer, as well as be a particularly light 
and handy gun; charge, 9dr., and wire cartridge, killing at 100yds.., and frequently 
at munch greater distances. I am go pleased with the gun that I am having a punt 
gun built a same makers. Signed ** ALEX. HATFIELD.’ 
Morden Hall, Morden, Surrey. 


Also 8-Bore Single and Double Barrelled HAMMERLESS GUNS 
and Short Barrelled 10-Bore CRIPPLE STOPPERS. 
The above Guns are fitled with Recoil Heel-plates, Pistol Grip, §c. 


HOLLAND & HOLLAND, 
GUN AND RIFLE MAKERS, 


98, NEW BOND ST., LONDON, W. 
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THOMAS BLAND & SONS, 


GUN AND RIFLE MANUFACTURERS, 
LONDON, LIVERPOOL, AND BIRMINGHAM. 


SPHOIALITIEHS IN GUNS. 





CAUTION .—lIn consequence of the unfair 
competition to which they have been subjected, 
and the way in which other makers have sold 
inferior arms under the name of “‘ The Keeper’s 
Gun,” originally introduced into the trade by 
their Firm, Messrs. BLAND have been obliged, 
in self-protection, to adopt a trade mark for 
es! ‘‘Keeper’s” Guns, and for the future 

“‘Keeper’s ” Gun will be issued by them 
without having the Trade Mark on the heel- 
plate. 


E ie ee oe 
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The wording will vary so as to indicate tlie 
a of the Gun, whether a ‘ Keeper’s,” 

‘“‘Keeper’s”’ New Model, or a “ Keeper’s ” 
pannees but in each case the Trade Mark 
will be the figure of a Keeper with his Gun 
under his arm, and accompanied by his Dog; 
in a circle, with the words, “THE KEEPER’S 
GUN.” 


An engraving of a specimen heel-plate so 
marked is appended. 





“THE KEEPER’S GUN,” 


A CENTRAL-FIRE BREECHLOADER 
In 10, 12, 14, 16, and 20 bores. 
PRICE 6 GUINEAS cWITH CHOKE-BORE BARRELS, 21s. EXTRA.) 
STRONGLY RECOMMENDED. 


From the Head Keeper to the Earl of Warwick, Grayfield Wood, High Littleton, near 
Bristol, June 24, 1880.—* een r's Gun,’ No. 4535, stands its work te bgpeibethd well, oar 
is really the very beet kill ever had. I dare say I have fired 8000 ca 


the time I have it. fT killed @ carrion crow the ‘otber ‘ight with the Tet barrel 
(fall choke) at 104 measured yards, measured by a witness peeeentt: 


Addresses 106, STRAND, LONDON, W.C.; 63, soUTH CASTLE STREET. 
LIVERPOOL; and 41, 42, and 43, WHITTALL STREET, BIRMINGHAM. 
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“THE KEEPER’S GUN,” 
MODEL. 


With all the latest improvementsa. Top Lever Treble Bolt Action, with 
Rebounding Locks, Hammers ont of line of sight. English Damascus Barrels 
Choke Bore or Cylinder. Made to order without extra charge. 

10 


Testimonial from Lord Fitzroy SOMERSET, Badminton, Chippenham, July 19, past — 
nite Fitzroy Somerset thinks it may interest Messrs. Bland to know that esterdsy 
keepers was fawn shooting: with the 20-bore (‘ New Model Keeper's Gun’) and No. 3 shot, 
wien he killed two fawns that were running together as dead as a hammer at fully 70 yards, 
killing both with one barrel, and securing a third at the same range. 


‘THE COLLECTOR'S GUN,” 


A MINIATURE BREECHLOADER FOR NATURALISTS’ USE, 
In ‘360 and ‘410 BORES 
PRIiCH 10 SGUINEAS. 


“THE WILDFOWLER’S GUN,” 


CENTRAL-FIRE BREECHLOADING 4-BORE, 
With WNickel-plated Furniture and Silver’s Reooil 
21 GUINDAS. 


Testimonial from Sir DAvm V. RocuHeE, Bart., Carass, Croom, Co. Limerick, Dec. 6, 1677.— 
a sel isa a had a gun built thie winter by Mesera Pong heen Strand, London, of the 
dim ous: abore. 17lb. weight, medium choke, ke, charge 1 jpeg pela 5 spor dgos. shot, 
fitted with » Silver Recoil Pad. I find this gun recoil very little, and kills 120 yards.” 


CRIPPLE STOPPERS, 


WITH NICKEL-PLATED FURNITURE, FULL CHAMBERED AND 
FULL CHOKED BARRELS. 


PRIiCH 8 SGUVUIN AAS. 


Harpoon Guns. Breechloading Punt Guns. 


ADDRESSES: 


106, Strand, London, WC.; 
62, SOUTH GASTLE STREET, LIVERPOOL ; 


41, 42, AND 43, WHITTALL STREET, BIRMINGHAM, 
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ADAMS ano (O., 


GUN, RIFLE, AND REVOLVER MANUFACTURERS, 


32, Finsbury Pavement, London, E.C. 
a aie STREET STATION, CITY.) 


HAMMERLESS GUNS, 


UNDER AND TOP LEVER SNAP ACTION. 





Bebe race ara ici : 









Perfect Safety, simple in construction. 
Workmanship and durability guaranteed. 


Central-fire Hammer Guns, 


NEW IMPROVEMENTS. REDUCED PRICES. 


ADAMS AND CO.’S SPECIAL GUN, 
Price £7, 
CENTRAL-FIRE DOUBLE-BARREL GUN (12, 16, or 20-bore), Double 
Grip Action, Rebound Locks, with Low Hammers, Patent Snap Fore-end, 
Choke or Cylinder bored Hard Damascus Barrels. 
Every Gun Guaranteed, and exchanged if not approved of. 


ADAMS AND CO0.S MARTINI-ZELLER PATENT RIFLES, 


FOR ROOK, RABBIT, AND SMALL DEER SHOOTING. 


a 


Aecurately Shot and Sighted for &) and 100 Yards. Self-cocking, ejects the fired cartridge 
clear of the rifle, accuracy of shooting ur 
380 Bore =o wwe Price £3 
360 _,, (for Eley's 360 No. 5 Express Cartridge), oxira quality ... » £4 
See Illustration and tostimonials in Price List. 


LARGE BORE AND EXPRESS RIFLES. REVOLVERS. 


ae ee 


Illustrated Price List Post Free. 
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COGSWELL AND HARRISON'S 
“Victor” Hammerless Gun. 





Drawing shows Hammer jarred off full cock and caught, 
B, by safety-block A, before rcuching striker E. 


The Editor of the Field, November 1. 1579, says: 
“The principle accords with our ideas of what is wanted tou make the Hammerless 


(iun safe.” 
“C.P." in Field, April 2, 1883], says: 


“7 shot last season with a pair of Cogswell and Uarrison's ‘ Victors, and I consider the 
principle they are made on as the only safe one.” 


W. Mostey DAWSON, Exy., writes 


‘The ‘ Victor’ has been admired by everyone, and for its shooting powers I can only say 
that I don't wish for a more convenient or better gun. Not one of your cartridges have 
missed fire; they are the cheapest and best I have ever shot with.” 


“ DESIDERATUM” HAMMERLESS GUN, 


Introduced: by C. and H. as a medium-priced Gun embodying the essential 
points of the ‘‘Victor.” Price from 17 @uineas nett. 


LICENSEES FOR THE NEW PATENT GAS CHECK. 


Guns constructed for the WEW METALLIC CARTRIDGES, specially 
adapted for PIGEON and WILDFOWTEL, shooting. 


MINIATURE ROOK RIFLES. 


C. and H. have perfected a marvellously accurate small-bore Rifle for Rook 
and Rabbit shooting ; the actual calibre is less than three hundred thousandths 
of an inch, and, being rifled on a new non-fouling system, any number of shots 
can be fired without cleaning becoming necessary, and still the accuracy is 
muintained. Price from #4 Guineas nett cash. 


EXPRESS AND LARGE-BORE RIFLES, WILDFOWL GUNS, &c. 


OF NEWEST MODELS. 


Detailed Price Lists on application. 
142, NEW BOND STREET, W., 
AND 
226, STRAND, LONDON, w.c 
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BY SPECIAL APPOINTMENT TO 
THEIR ROYAL HIGHNESSES THE 


PRINCE OF WALES AND Ae DUKE OF EDINBURGH. ~ 


ALEXANDER HENRY, 


GUN AND RIFLE MANUFACTURER, 
12, South Sait Andrew-street, Edinburgh ; 


AND 


118, Pall Mall, London, 8.W. 


Specialities In ‘‘ Express” and large-bore Sporting 
Rifles, with Hammerless or other Actions. 


Hammerless or low Hammer Guns, with all latest 
improvements. Rook and Rabbit Rifles, Punt Guns, 
Whale Guns, &c. ; 

ILLUSTRATED PRICE LISTS FREE BY POST. 


WILLIAM FORD’S 


NEW AND SPECIAL SYSTEM OF BORING, 


HIGHLY RECOMMENDED BY 20,000 SHOTS, WITH GOLD 
MEDAL AND SPECIAL CERTIFICATE. 





the Winning Guns at the great London Trials of 1875, beating 192 guns by 
best greg ‘ad ais agp and Irejand. Ete 
Borer of pg 12-Bore Gun (highest penetration on record) 1879). 
Borer of the Winning 16-Bore Gun in 1879. 
Maker and Borer of the Six Guns—1?2, 14, 16, 20, 24, and er pad chambered and 
bored for trials of Kynoch's “ Perfect*' Canes; vide Field, July 1, 1882. 
The New System upon which W. F. now bores his barrele is an improvement upon 
of those barrels used at the great Trials of 1875 and 1879. 
specially Bored and Chambered for Kynoch's ‘“ Perfect Cases. 
F. guarantees to alter Guns of any m bored for the Paper Cases, withont 
bushing, to take the “ Perfect" Cases or Paper with results, and Babies safety, and 


Ford's led Shot. 42grs. Schultse, 
14s, Lage Green Cartridges, 3drs. powder and ljoz. chilled shot, 128. per 100; Blue, 


Prise Cartri will Improve the Pattern and Penetration of any Gun, and are 
loaded with the 8 Load. 


10 PER CENT. FOR CASH WITH ORDER. 
AGENT FOR KYNOCH'S “PERFECT” CASES AND AMMUNITION. 


41, WHITTALL STREET, ST. MARY'S, 
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CHAS. H. MALEHAM, 


MANUFACTURER OF 


FINE QUALITY GUNS 


FROM 


£20 to £42. 


PATENT TREBLE GRIP AND ALL IMPROVEMENTS. 


THE 


£16 TOP-LEVER HAMMERLESS GUN, 


Which for quality, price, and shooting powers cannot be surpassed. It 
_is easy to manipulate, well balanced, fitted with PATENT GAS CHECK, also 
the PATENT BLOCK SAFETY, so highly recommended by the Editor of the 
Field, which, affecting both hammers and triggers automatically, renders 
an accidental discharge impossible. 


HAMMER GUNS GUARANTEED BY OUR NAME FROM £10. 


CELEBRATED ~ FIELD” CARTRIDGES 


Made by us for five seasons have carned a wide reputation, and now command 
a large sale. They are filled by careful and experienced loaders on the plan 
which has won the approval of the Editor of the Meld and other high 
authorities. We use none but the beat materials, and employ only machinery 
of the most approved kind. 


Loaded with Schultze’s powder. 10a. 6d. per 100 (cash with order only). 
500 and 1000 lots boxes free ; amaller quantities as usual. 
TESTIMONIALS. 


** Mansfield, Sept. 21, 1882. 
*¢ DEAR Srr,—The last lot of cartridges (paper shells) were, like all others [ 
ever had from you, perfect. Yoars truly, “W.H. T.” 


‘* Bromsgrove, Oct. 13, 1882. 
“Mr. MaLeHamM,— Your cartridges are excellent. “HM.” 


CHAS. H. MALEHAM, 
SHEFFIELD, 


AND 


-20, REGENT STREET, WATERLOO PLAGE, LONDON. 
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W. W. GREENER'’S 
“FACILE PRINCEPS” GUN. 
axes a 


DURABLE. 





SELF-ACTING, EJECTING, & ~~ HAMMERLESS 


GUNS AND RIFLES. 

“PAR-KILLING” DUCK AND WILDFOWL GUNS. 
ROOK, EXPRESS, AND EVERY OTHER KIND OF RIFLE 
FROM :220 TO 4-BORE. 

SPECIALITIES.—The Treble Wedge-Fast Breech-action 
(the strongest extant), Choke-boring, Improved Rifling, 
Hammerless Guns. 


WINNER AT THE GREAT LONDON GUN TRIALS 1875, 7, 8, 9. 
MEDAIS AND HONOURS AT ALL EXHIBITIONS WHERE SHOWN. 








FOR ALL RELATING TO GUNS AND SHOOTING READ 


“THE GUN AND ITS DEVELOPMENT,” 
BY W. W. GREENER, 


AUTHOR OF © MODERN BREECHLOADERS,” © CHOKEBORE GUNS.” 
OF CASSELL AND ALL BOOKSELLERS. FRENCH EDITION PUBLISHED. 
PRESS OPINIONS. 


* The title sounds comprehensive, and yet is almost too modest.'"—The Times. 
* We can cordially recommend the book to our readers."—The Field. 
* Covers the whole ground, and is from first to last accurate. —Standard 
‘*A comprehensive encyclopedia of all that pertaina to the subject, forming an invaluable 
book of references, which will take its place unchallenged at the head of the literature of 
firearms. “—New York Forest and Stream. 

‘“ Mr. Greener may claim to speak ez cathedrd on the subject which he bere handles. for nu 
gunomaker has met with greater practical success in competitive acientific gun- -trials. Though 
Mr. Greener's own line of science lies more particularly in the manufacture of sporting 
hae obec his work is by no means confined to a disquisition on them; he deals with gunnery 

ovo, tracing the gradual development of cannon, musketry, and sporting weapons from the 
ane of their earliest use.”"—Pal! Mal! Gazette. 


W. W. GREENER, 
GUN, RIFLE, AND CARTRIDGE MAKER, 


ST. MARY'S WORKS, BIRMINGHAM, 
68, HAYMAREET, LONDON. 
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CHARLES LANCASTER, 


INVENTOR OF THE SMOOTH OVAL-BORE FOR EXPRESS 
(-360, "400, "450, “500, and ‘577, Prices from £36 to .£56. 10s. Nett. 


ROOK AND RABBIT 
(295, ‘320, ‘360, and ‘380), Prices from £5 to £10 Nett. 


AND 


MINIATURE MATCH RIFLES. 
GOLD MEDAL AWARDED AT CLEVES, 1881. 


See THE FIELD, March 26, April 2, June 11, ni and 25, July 9, 23, 30, Aug. 6, 20, 1881, 
and LAND AND WATER, Nov. 29 and Dec. 24. THE FIELD, Feb. 18, "25, May 13, 20, and 
27, 1882. 





INVENTOR AND PATENTEE OF THE 


FOUR-BARREL B.L. HAMMERLESS GUN, 


WEIGHT 7Ib. 40z and 


EXPRESS RIFLE, weight IOlb. 










ALSO 

FOUR-BARREL B.L. PISTOL, 

‘455 C.F., weight 2b. 80z. ‘380 C.F., weight Ib. }4oz. 
Price £8 Nett. 


TOP LEVER SNAP ACTION HAMMER OR 
HAMMERLESS GUNS. 


Ejecting the Exploded Cases. Prices from £36 to 6 to £45 Nett. @ 
The “Colonial ” quality 12-Bore Top | Snap Gun, plainly 
finished, but good sound work, price £20 nett; Case and Fittings £3 nett. 


CARTRIDGES 


(FOR CASH WITH ORDER ONLY) 


10s. PHR LOO. 


ELEY’S Best GREEN or KYNOCH'S BRASS CASES Loaded with 3 drachms of Curtia and 
Harvey's best Powder, 4 best Wada, and ljoz. Hard Shot, thin Cases included. Stout Cases, 
for rail, 6d. firat 200, addi 2d. each additional 100. 


Schultze or the new “ E.C." Powder, 1s. 3d. per 100 Extra. Prices of 16 and 20 bore loads at 
lesser rates. 


ee 





PRICE LISTS OF Guns, RIFLES, -Pistots, ETC., ON APPLICATION. 
15], NEW BOND STREET, LONDON, W. 


ESTABLISHED 1826. 
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‘I BEATTIE & CO., 
GUN, RIFLE, & PISTOL MANUFACTURERS, 


104, QUEEN VICTORIA STREET, 


LONDON, =E.C. 
WAREHOUSE AND OFFICES ON FIRST FLOOR. 


SPECIALITIES. 


J.B. & COS “ACME” HAMMERLESS GUN has fewer parts, joints, and 
movements, than any other Gun; it is the “ Acme” of Form 
and simplicity. Seventh Season, 1500 in use, Automatic 
Reversible Safety Bolt, the only Gun having this important 
advantage ; each Lock detached by removing one screw. Main- 
springs ; the mainsprings are interchangeable. 


Best Quality, £20; Second Quality, £14. 


J.B. &CO’S ‘ACME’ HAMMERLESS “COMMUNITY” GUN, the samo 
form and construction as the Best, but no money spent on 
ornamentation ; specially designed for those who want a reliable 
article at a minimum price. It is the Best Hammerless Gun for 
Exportation, as, in the event of an accident, any part could be 
made by an unskilled person on the spot. 


Price, with Automatic Reversible Bolt ...... £12 10s. 
xs with Non-Automatic Bolt ................. 10 10s. 


J.B. &CO.”S SEMI-HAMMERLESS GUN “EUREKA” is a thorough 
Workman’s Tool, not a penny is spent upon ornamentation, but 
the whole value is thrown into the Material and Fitting. The 
action is Top Lever Snap with Purpgry’s Double Bolt. The 
Barrels are English Damascus, wide at the Breech ends, and very 
hard to resist rust and the strain of continuous heavy firing. 
The Rib is extended and dove-tailed into the action, giving great 
support to the angle of the Break-off. The Locks are Bar 
rebounding, with the Hammers below the line of sight when on 
fall cock, at Fore-end. Chambers bored for any length 
Case... .. veo cee eee |= 10-108, 


J. B. & COS SEMI-HAMMERLESS “SPECIAL ” GUN, with Hard Damascus 
Barrels. Full Fence Percussioning, Rebounding Locks, Hammers 


below the line of sight, Snap Fore-end ...... ... ‘£6 10s. 
ALL CHOKED, IF DESIBED, AND Mapz TO ORDER FOR THE SAME PRICE. 
" “EXPRESS” DOUBLE RIFLES, 360 to 577... .. ... ... 220 


N.B. a i Insurance, and Tin-lined Case free to principal ports in 
dia, China, Australia, Ceylon, and the Cape, for 25s. extra. All 
ri Cash with Order only. 


ILLUSTRATED PRICE LISTS POST FREE. 
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SW. SILVER & COS 
HAMMERLESS GUN. 





Price from £18 18s. 


Fitted with their Patent “really Automatic’’ Safety Bolt, which effectually 
Locks BOTH TUMBLERS AND TRIGGERS, and they are released only in 
the act of firing—immediately the gun is taken from the shoulder either or 
both barrels are automatically at safety. 


This Safety Bolt is quite distinct from anything introduced before, and 
can be applied to every system of hammerless gun or rifle in use. 


S. W. SILVER & CO.’S PATENT 
“TRANSVAAL” RIFLE AND GUN, 


For Sport in India and the Colonies. 


emneaaptekanie: oS 









Price from £16 1Os. 


Forming a complete Battery and combining in one Weapon with inter- 
changeable Barrels, the means of using different kinds of Ammunition according 
to the variety of Game to be met with. The arrangement of the Battery 
depends upon the requirements of the Sportsman. Each Battery is packed 
with all the necessary Moulds and Fittings for each Barrel, in a compact case.— 
See Testimonials. 


ILLUSTRATED CATALOGUE, with fall particulars of above, and of every 
ARTICLE of EQUIPMENT fer SPORTSMEN, COLONISTS, SETTLERS, 
EXPLORERS, and TRAVELLERS, on application to 


S. W. SILVER & CO., 67, Cornhill, London. 


Workshops on the Premises. 
I J 
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1. &W. TOLLEY’S SPECIALITIES. 


THE NEW “PERFECTION” 
HAMMERLESS GUN, 


WITH NEW ADDITIONAL SAFETY, LOCKING AUTOMATICALLY 
STRIKERS AND TRIGGERS. 











Ordinary Hammer Gun Locks, which can easily be removed for cleaning purposes 
by any inexperienced person. Unlike most Hammerless Guns in this respect, 
the Locks of which are buried into the woodwork. 


With our New ‘‘ Safety’ we can recommend this Gun as absolutely free from 
any chance of a premature discharge. 


Prices: £17. 17s., £20, £25, £30, £35. 
OUTFITS FOR BIG GAME EXPEDITIONS. 


TOLLEYS WILDFOWL GUNS. 


Guaranteed performance of 10-bore at 100 yards. 
3 53 of S8-bore at 120 ‘ts 
- 6 of 4-bore at 150 we 

WE NOW SIGHT OUR 4-BORE FOR TWO RANGES, 100 AND 150 YARDS. 


Extracts from Letters: 

From C. 8. Feb. 3, 1880.—* At 140 yards the pellets ‘S.8.G." passed clean through the 
j-inch dial target, as though they had been so many bullets from a Rovk Rifle, from 
my 4-bore.” 

From F. W. Oct. 26, 1880.—“ I have killed wild geese with it at 150 yards, with B.B. shot." 

Frox H. B.S. Feb. 21, 1881.—* Nothing could be better for shore shooting than the 8-bore 
you sent me. I can now believe in a Gun that is safe fora single bird at 90 yards, and a flock 
at 130, or over. I killed shore birds at 150 yards the other day.” 

From “WILDFOWLER,” Shooting Editor to the English Field, American Field, &¢.— 
‘ Mesars. J. and W. TOLLEY: I have never seen in the course of my shooting career a more 

erful Gun than the 10-Bore Central-fire you have made me for wildfowl shooting. It is very 

ittle heavier than an ordinary gun, it is quite as easy to handle, its finish and make are perfect, 
and certainly in tof work, 1 will say emphatically that it leaves far behind al] the 
Guna I bave yet myself, or seen handled by others." 


Ty & Ww. TOLLEY, 
PIONEER GUN WORKS, BIRMINGHAM; AND 1, CONDUIT 
STREET, REGENT STREET, LONDON, W. 
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JAMES WOODWARD & SONS 


PATENTEES AND MANUFACTURERS OF 


“THE AUTOMATIC” 
Patent Hammerless Safety Gun, 


FOR WHICH A PRIZE MEDAL WAS AWARDED 
AT THE PARIS EXHIBITION. 





AVING had six years’ experience with perfect success, we have the 
greatest confidence in recommending our Hammerless Safety Gun to 
our clients and their friends. 


One of the numerous advantages is that the same locks and action are 
used as in ordinary bar guns, with the exception that the hammers are inside 
instead of out; in other respects the outlines are precisely the same. The 
hand lever centred on the trigger plate has a lifting bar hinged to it, which 
bears on the arms projecting from the tumblers. It raises the locks, and at 
the same time moves a safety bolt over the ends of the triggers, and one 
in front of each hammer, so that should the lock be jarred off by a fall, the 
safety bolt in front of the hammer would catch it in the throat immediately at 
starting, rendering it impossible for any accidental explosion to happen. The 
construction of the lifting bar, hinged on the hand lever, is so arranged that very 
little force is required to raise the locks, consequently the same weight main- 
spring can be used as in a gun with outside hammers, avoiding any chance of 
miss-fires so often complained of in hammerless guns. 


Our great safety point is that on opening the gun all parts are bolted, and, 
however clumsy the attendant loader may be, the shooter is perfectly safe 
compared with outside hammer guns that are always liable to be loaded at 
fall cock. 








FOR PRICES AND FULL PARTICULARS APPLY TO: 


JAMES WOODWARD & SONS, 
EXPRESS GUN AND RIFLE MANUFACTURERS, 


64, ST. JAMES’S STREET. 


Manufactory-1, BLUB on oad YARD, 
IIA 
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IMPROVED BREECHLOADERS. 


LARGEST STOCK IN LONDON, BEST WORKMANSHIP, WITH 
LATEST IMPROVEMENTS. 
Top and side lever rebounding locks, hammers below line of sight, 
compressed steel barrels, choke bore, &c. Light 12-bores for 
Kynoch’s brass cases mark 14, twelve wad. 


Likewise in pairs and sets of three in same case, finished ready as in stock 
or made to order. 


SPECIAL PIGEON GUNS, 


Of great power, Hurlingham weight, &c. Whitworth’s Steel Tubes. 
Marvellous pattern. Trial at our private Shooting Grounds. 
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THE BEST AND LATEST SYSTEMS. 


Top lever side locks, with safety block interposing, dislodged b 
: the triggers in firive Perfect tafety” gf 


SECOND - HAND CENTRAL - FIRES, 


Best London makers, at low prices. Several pairs of fine Guns. 


EXCELLENT PLAIN CENTRAL-FIRES & HAMMERLESS GUNS, 


TEN TO FIFTEEN GUINEAS. 


Low price Keepers’ Guns, 5 to 10 guineas. 
Wildfowl Guns, single and double, 4, 6, and 8-bore, full choke. Splendid lot of 
Guns ready to select from. 


1882. 
Prizes won by our Special Pigeon Guns at Hurlingham, the Gun Club, the 
International Gun and Polo Club, &c. 


Extract from “ Holt’s Shooting Calendar,’ Sept., 1882: “ Messrs E. M. net Sa Co, scored 
ninety wins; amount of money won, £6148. eventeen cups, value of £529, including the 
following: Paris Cup, value £75, and £200 in money; Belgian Cup, value £75, and £200 in 
money; Club Fund Sup. and the Thursday Cup, and Gold and Silver Medal.” 


E. M. REILLY AND CO,, 


277, OXFORD STREET, W.; 16, NEW OXFORD STREET: 
And RUB SCRIBE, PARIS. 
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WM. POWELL & SON, 


GUN MAKERS, 
13, CARR'S LANE, BIRMINGHAM. 





HAMMERLESS GUNS, 


Every Description of High-class Sporting 
Weapons at Moderate Prices. 


POWELL’S PATENT SNAP ACTION 


(WITH VERTICAL LEVER), 
Has been twice selected at the “Field” Trials, and 
still maintains its reputation. 


UPWARDS OF 5000 GUNS ‘ON THIS “SYSTEM NOW IN USE. 


POWELLS NEW PATENT TREBLE LOCK- 
FAST SNAP ACTION, 


With lever working horizontally, which some sportsmen 
prefer, is exceptionally strong. 


POWELL’S HAMMERLESS GUN, 


WITH EITHER SWAP ACTION, COMBINED WITH ANSON AND DEELEY'S LOCK 
ARRANCEMENT, AUTOMATIC TRIGGER, AND TUMBLER SAFETY. 
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W. R. LEESON’S 





INVICTA HAMMERLESS GUN, WITH TOP LEVER. 


INVICTA HAMMERLESS GUN, WITH SIDE}IOR UNDER LEVER. 
INVICTA HAMMERLESS GUN. WITH TREBLE BOLT. 
INVICTA HAMMERLESS GUN, WITH PATENT TOP SCREW 
GRIP, COMBINED WITH DOUBLE UNDERBOLT. 
INVICTA HAMMERLESS GUN, WITH PATENT AUTOMATIC 
TUMBLER SAFETY LOCKS. 


Ss: sf 1 
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HAMMERLESS GUN, WITH ANSON AND DEELEY’S LOCK 
MECHANISM AND TREBLE BOLT ACTION, 


HAMMERLESS GUN, WITH PATENT TOP SCREW GRIP 
ACTION, COMBINED WITH DOUBLE UNDERBOLT. 


DRAWINGS AND PRICES ON APPLICATION 


ASHFORD, KENT. 
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IMPROVED HAMMERLESS GUN, 


With Rigby’s Patent Vertical Grip and Safety Bolting. 


A SPECIAL MAKE OF STEEL BARRELS. 


The Editor of the Field in his report of the Gun, January 7, 1882, says : 


-* In this action all our ideas are carried ont to the fullest extent.” 

- Altogether we consider this the best safety bolt we have seen.” 

“In Mr. Rigby’s Gun the action is as strong, or even stronger, than any of its rivals, the 
harrels being kept down by the well-known Purdey bolt, and the spring at the angle prevented 
hy a top connection, into which travels upwards a perpendicular bolt similar to that designed 
hy us, but improved upon in a simple manner by leaving the metal of the body intact between 
it and the barrels, by which itis well supported as if it were a part of the action itself.” 





C Trigger Bolt. 
D D Bolt intercepting Hammer. 
EE Strikers. F Hammer. 


RIGBY’S EXPRESS RIFLES. 


Celebrated for their Killing Power, Accuracy, and First-class Workmanship, 
insuring Durability. 


Gauges ‘577, ‘500, ‘450, ‘400, ‘380 ; Weights from 11lb. te 5lb. 


The Annual Sportsman's Contest in India was won with Rigby’s -450 Double Express the 
last throe years. 
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BREECHLOADING, MATCH, MILITARY. AND EXPRESS 
RIFLES WITH RIGBY'S IMPROVED ACTION, 


ALL SPORTING NECHSSARINS SUPPLIED. 


PRICE LISTS, &., ON APPLICATION TO 


JOHN RIGBY & CO., 
24, Suffolk St., Dublin: and 72, St. James's St., London, 8.W. 
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WIGbnGnIAM PP. JON BS 


(Successor to William Jones), 


WHOLESALE MANUFACTURER OF EVERY DESCRIPTION OF HAMMER 
AND HAMMERLESS 


GUNS, RIFLES, AND PISTOLS, FOR HOME AND EXPORTATION. 


Hstablished 1826. 


75, BATH STREET, ST. MARY'S SQUARE, BIRMINGHAM. 
WINNER AT THE “FIELD” GUN TRIAL, 1879. 


Sole maker of the Improved i‘ Field” Force Gauge and Machine 
Gun Rest with recoil register. 


EDWINSON C. GREEN, 


GUN, RIFLE, AND PISTOL MAKER, 
87, HIGH STREET, CHELTENHAM. 


WINNER OF THE TWO FIRST PRIZES AT THE LAST “ FIELD" GUN TRIALS. 





‘*Mr. Green distanced all his competitors in all the three classes, beating Mr. Groener's 
12-bore by 32°28 pointa; a most marvellous performance truly. . His tterns were 
marvellously regular, the average of the deviations being only” 9°32." Made the highest 

te score in the principal class (the only one in which the amore entered) at the London 


ela Trials, 1875. Aleo winner at the New York Gun Tri 


GUN MAKER TO HIS MAJESTY THE KINC OF THE NETHERLANDS. 


All grades of Double Guns, Rifles, and Pistola made to order, from those of the highest 
standard of materials, workmanship, and durability, to the plainer of the keeper qualities. 
Guns, bk rea per pcr out of line of sight, with Mr. Green's I boring for penetration, 


rants uniform! Latah for either meta] or paper shells, and when preferred fitted with his 
errels, £15, £20, £25, £31); steel barrels 40s. exirs when fitted to the £15 


Saati tO Neatly  Guistod aes reliable ore with carefully regulated shooting, £6, £8, £10, £12. 
Green’ ‘s Hammerless Gun is the simplest. safest, and abet perfect saad invented, £16 to £35. 


Anson and Deeley pattern, £20 to £35. Side-lock patterns, from £10 


SEND FOR ILLUSTRATED PRICE LIST, POST FREE. IF FOR ABROAD 
STAMP. 


ADVERTISEMENTS. . 480 


GHORGEH GIBBS, 
29, CORN STREET, BRISTOL. 
PATENTEE of the “Gibbs & Pitt” 


HAMMERLESS GUN, 


Which has been so favourably received. It is made with top, side, or under lever 
action, and with or without automatic safety bolt. Price from £12 12s. 





Proprietor and sole Manufacturer of the PARQUHARSON MET- 
FORD RIFLES, for Sporting, Match, and Military purposes. 


Gentlemen entrusting their orders to G. Gibbs have the advantage of his long 
practical experience with Gun and Rifle to assist them in securing Arms suited 
to their requirements. 


PRICE LIST AWD FULL PAETICULARS OW APPLICATION. 


IMPORTANT TO GUN MAKERS AND SPORTSMEN. 


NEW METHOD OF MANUFACTURING 
GUN BARRELS. 








Tranter’s Patent Concentric Gun barrels, made by patent 
machinery, rendering the Outside exactly true with the Inside. 
These barrels are manufactured in the finest and best 


HOMOGENEOUS STEEL, 


rendered elastic by special 


HYDRAULIC PROCESS, 


and are the most perfect barrels produced. 
They are also made in the 
FINEST AND BEST DAMASCUS AND OTHER FIGURED IRON. 


EVERY PAIR WARRANTED. 


ar nea at a 


Can be obtained of all caapiclabic Gun Makers, and Wholesale only of the 
Manufacturer, 


WwW. TRANTER, 
LICHFIELD ROAD, BIRMINGHAM. 
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G. H. DAW and CO, 


67, ST. JAMES’S STREET, S.W. 


AND 


57, THREADN EEDLE STREET, E.C., LONDON. 


PATENTEES AN ze a UFACTURERS 


y HAMMERLESS 
GUNS, 


EXPRESS RIFLES, 
REVOLVERS, 


AMMUNITION, 


AND 


MILITARY ARMS 
OF ALL KINDS. 


PRICE LIST ON APPLICATION. 

The Central- — ‘Spee in 
general use, was invented and 
patented by Mr. DAW in 1861, 
Since the ‘“ Daw ” System 
obtained the PRIZE MEDAL 
at the INTERNATIONAL 
EXHIBITION of 1862, it has 
superseded all other Inventions. 

Mr. DAW was the Inventor 
and Patentee of the Government 
Prize Cartridge, and obtained 
the £400 Award, and is also the 
inventor of many Valuable im- 
provements in Fire Arms and 
ammunition used by the present 
generation of Sportsmen and by 
the English and Foreign Govern- 
ments. Prize Medals awarded 
to Mr. Daw for his Inventions at 
the leading International Exhibi- 


tions. pie ead 
Established 1780. 
ALTERATIONS OR REPAIRS 


to any description of Guns, Rifles, or 
Revolvers, carefully and promptly executed 
ut Moderate Charges. 
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HLEYT’s) 
BREECHLOADING CARTRIDGES. 


Carefully Loaded with Best Black Gunpowder, 
and Schultze’s Patent Gunpowder, which are 
well tested before using. 


AMMUNITION 
SPORTING, EXPRESS, and MILITARY 
RIFLES OF ALL KINDS, 


AND ALSO FOR 
EVERY DESCRIPTION of REVOLVER. 


TO BE HAD OF ALL GUNMAKERS. 


ELEY BROTHERS 


LIMITED, 
LONDON, BIRMINGHAM, AND LIKSGE. 


WHOLESALE ONLY. 


JOYCE'S — 
AMMUNITION. 


SPORTING CARTRIDGES, 


Central and Pinfire, in all qualities and sizes. 


PERCUSSION CAPS, 


Introduced 1820. Certain of ignition in all climates. 
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GUN WADDING, 


Best Elastic Felt, Hair Felt, and Brown Felt, of uniform thickness; also 
Cloth and Card Wada. 





Specially invented on an entirely new principle for hammerless guns. 
BAILEY’S CARTRIDGE differs from the ordinary gas-tight cartridge, in 
having a second or outer cap, which incloses the crown of the percussion cap, 
and thereby renders the escape of gas and the consequent corrosion of the 
locks impossible. 


Made in Green and Buff; usual price. 


TO BE HAD OF ALL GUN MAKERS. 


SOLE MANUFACTURERS: 


F. JOYCE AND CO, 
LONDON. 





HoH & CO., 


AMMUNITION MANUFACTURERS. 
MILITARY & SPORTING CARTRIDGES OF EVERY KIND. 
PERCUSSION CAPS & WADDINGS. FOG SIGNALS FOR RAILWAYS. 









as PERFECT * CASE LOADED. : 
KYNOCH’S PATENT “PERFECT” 


Central Fire and Pin Fire, & 10. 12, 14. 16, ™). 24, 28 +410. and +360 BORE 
METALLIC CARTRIDGE. 
NOTICE. 

KYNOCH & CO. request buyers of the “Perfect” Cartridges to observe the new and 
effectual style of closing. It is impossible, under any circumstances, for the shot to get loose, 
or the wad to be displaced. Buyera of the No. 1 Crimper can have the Tool (necessary to com- 
plete the closing) gratis on application direct to our Works. at Witton, or from any of our nts. 

MISSFIRES having been found in some guns with weak springs. or imperfect locks, 
K. and Co. have now made the alterations necessary. and will guarantee that any gun in 
which the old paper cartridge can be vaed will anawer for the “ Perfect.” 

To show the advantage of the “ Perfecta’ in guns made specially, we have a 28-bore gun 
(we will show to any one interested) which will hit and pierce an ordinary powder canister at 
75 yards, the charge being only 2# drama of powder, and } of an ounce of No. 4 shot. 
Guns of other bores, showing equally important improvements, may alao be seen 
KYNOCH’S Patent Gas-tight Green and Salmon (for Schultze Powder; also Blue 

and Brown PAPER SPORTING CARTRIDGES in every size. 
KYNOCH'S NICKEL-PLATED SPORTING CARTRIDGES. 
KYNOCH'S SOLID METAL MARTINI-HENRY CARTRIDGES. 
KYNOCH’S SOLID METAL EXPRESS CARTRIDGES. 
KYNOCH’S SOLID METAL AND PAPER PUNT GUN CARTRIDGES. 
KYNOCH'S ROOK RIFLE CARTRIDGES. 
KYNOCH’S REVOLVER CARTRIDGES. 


Hlustrated Catalogue, Price List, and Samples forwarded to Merchants or Gunmakers on 
application to 


KYNOCH & CO., WITTON, Near BIRMINGHAM. 
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THIS SHOT 


IS NOW BEING USED BY ALL THE LEADING ENGLISH 
AND CONTINENTAL PIGEON SHOOTERS. 


It gives greater penetration, superior pattern at long ranges, and keeps 


ite shape better than any other kind of Shot. 


See records of the London 


Gun Trials of 1875, 1877, 1878, 1879, as to its superiority. 


Mannfactured by improved 
Machinery, it is without 
equal for hardness, regu- 
larity of size, and uniformity 
in shape, and has no dele- 
terious effect upon the gun 
barrels. 


It is found necessary to call 
the attention of the public to 
the Trade Mark from cxisting 
proofs that there are certain 
unscrupulous dealers who give 
their customers cold blast shot 
for chilled shot. 





THE NEWCASTLE CHILLED SHOT 


Is composed of lead only, and free from any poison. 
WHOLESALE ONLY. 


Address :— GATESHEAD-ON-TYNE. 


THE FIHLD, 
THE COUNTRY GENTLEMAN'S NEWSPAPER, 


IS PUBLISHED 


EVERY SATURDAY, CONTAINING ARTICLES ON 


CRICKET. ANGLING. | COURSING. THE GARDEN. 
CARDS. THE NATURALIST. YACHTING. THE FARM. 
CROQUET. TRAVEL. RowInG. BICYCLING. 
Tor COUNTRY SHOOTING. FOOTBALL. TENNIS. 
House. THe Turr. | HUNTING. Lawn TENNIS. 


PRICE SIXPENCE. BY POST 614. 


“THE FIELD” OFFICE, 346, STRAND, W.C. 


ema eg ae repay pp PPS fy UST tS Pe PS St ASSASSIN SUT SONNE: sh os - ay 


TABDIEH OF LOADS 


FOR 
SHOULDER GUNS OF ALL SIZES (CYLINDER AND CHOKE-BORED), 
AND FOR PUNT GUNS. 


By “WILDFOWLER.” 
PRIOR SIXPENCE. 


ee ‘in 


“THE FIELD” OFFICE, 346, STRAND, W.C. 
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WATSON, 


4, PALI MALL. 





GUNS FOR THE MOORS. 
GUNS FOR THE FIELDS. 
GUNS FOR SPECIAL GAME. 
GUNS FOR ALL ROUND SHOOTING. 
GUNS FOR LARGE GAME. 
GUNS FOR SMALL BIRDS. 
GUNS FOR WILDFOWL, 

GUNS FOR SNIPE. 

GUNS FOR PUNTS. 

GUNS FOR BOYS. 

GUNS FOR YACHTS. 

GUNS FOR TOYS. 

RIFLES OF EVERY KIND. 
REVOLVERS OF EVERY MAKE. 
IMPLEMENTS, KNIVES, AND 


SPORTING TACKLE OF A THOUSAND 
KINDS. 


COMPLETE OUTFITS FOR INDIA, 
AFRICA, AMERICA. 


Every kind of Gun, Rifle, and Revolver kept in Stock ready 
for immediate use, at the most advantageous Prices, and an 
inspection invited from all persons interested in Gunning. 


T. W. WATSON, 


GUN MAKER AND DEALER, 
4, PALL MALL, LONDON. 
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savesient oom em|FAGG BROTHERS 
—________| LEATHER 
commendation and invite} WATERPROOF 


long run are cheaper than 


any other Waterproof Boots. GUARANTEED 


Pavers ore] |WADING BOOTS 


“Mr. Fagg,—As I see a tat gs 
good deal of correspondence{ Wéill in future be the 


in the Fveld in regard to) same price as they were 


Waterproof Boots, in justice t t i 
to you I think it right to| ‘°WEMtY years ago, viz.- 
let you know that the long 
boots you made me last sum- Net £4. 10s. 
mer are at this moment as 





oe Riel eee as if ALSO 

t y t 1 ’ 

and still remain soft and] BACKSTRAP 
pliable as ever. 4 


“ T have tried them most 


OR 
h hly ; [have waded f 
hours through heather, bat} BUTCHER BOOT, 


way up my leg, laden with 

half-melted snow; I have Net £3. 10s. 
waded burns—half-a-dozen fae eee eee 
times in a day—composed of THE NEW 


snow broth; and I can confi- 
dently assert that I have 
never had a damp sock this CLARENCE BOOT 


winter when wearing your 
boots, nor even a suspicion of | Has now established its 


P- position as a first-class 
“You may make any use) Shooting Boot (to the 


like of this letter. sae 
his myer ae cay ee you| Knee), and will in future 


did not put my name to this | be supplied at 
if you think of publishing it, | 
at do not a to se aay, £3. 18s. net. 
rat in pie but you can pehteeteeeeAti hee 

er any gentleman to me 
who wishes for further 99 - AYM ARKET 
corroboration.” : . 


May 17, 1881. | LONDON, S.W. 
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A BOON TO TRAVELLERS. 


THE “CARMICHAEL” 
Pint ane TREES. 


NO ONE SHOULD 
LEAVE TOWN 
WITHOUT THEM. 





LONG TREES, Price 38s. SHORT TREES, 27e. 


“PLANTAGENET” OF THE “FIELD,” DEC.17, SAYS 


THE “CARMICHAEL” PORTABLE TREES. 


“ Finding that it was absolutely necessary, in moving quickly 
from place to place, to try some substitute for the old cumbersome 
wooden trees, I determined to test what had hitherto been looked 
upon asa fanciful toy. As so often happens, the toy turns out to 
possess unthought-of advantages. The ‘“CarMICHAEL”’ TREES 
cee be carried wherever boots can, for they take up no more room, 
and add no appreciable weight.” 


W.SPARKES HALL & CO.,, 
BOOTMAKERS, 


By appointment to H.R.H. the Prince of Wales, H.R.H. the 
Duke of Connaught, H.R.H. Prince Christian, 


308 & 310, REGENT STREET, LONDON, W. 


(Nears THE LancHamw Horet). 
rr 
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PHEASANTS. 
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CHAMBERLIN’S 
PHEASANTS’ FOOD: 


AROMATIC SPANISH MEAL, 
CAYCAR EXCELSIOR, 
DOUBLE SUPER MEAT GREAVES, 


OBTAINED THE 


ONLY AWARD FOR GAME FOOD, 


PARIS INTERNATIONAL EXHIBITION, 1878. 
BRONZE MEDAL AND DIPLOMA, MANNHEIM, 1880. 
SILVER MEDAL, CLEVES, 1881. 


E es and increasing yearly demand for the AROMATIC SPANISH 

MEAL and CAYCAR EXCELSIOR is the best proof that the use of 
these Celebrated Foods (which have now been used by all the Principal 
Rearers of Game for MORE THAN THIRTY YEARS) is not only highly 
beneficial, but absolutely necessary to the successful Rearing of young 
Pheasants and Game. 

Supplies constantly forwarded to the Royal Parks; H.R.H. the Prince 
of Wales at Sandringham; and to all the Noblemen and Landed Pro- 
prietors in the United Kingdom, France, Germany, Holland, Belgium, 
Sweden. 

Mr. James Chamberlin. Belle Vue, Kirkby Lonadale, Feb. 7, 1882 
Sir,—I beg to sey that, as usual, your food gave me great satisfaction, both for the birds in 
the pens. and for rearing the young ones, I having reared last season nearly four thousand 
birds. All being well, I expect to rear quite as many this coming season, and will forward you 
an order for D.S. Greaves and Spanish meal for my penned birds in o few days.— Yours 
faithfally.— JOHN HARROD, 
Head Keeper to the Earl of Bective, M.P. 


MEAT DOGS’ BISCUITS, 


AS SUPPLISBD TO 


The ROYAL KENNELS at SANDRINGHAM. 


PRICE 188. PER CWT., BAG INCLUDED. 
Special quotations for 5 owt. and 1 ton lots. 


Write for the New Book of Prices, with Treatise on Pheasant Rearing, and 
a lot of information about Game, free by post. 


JAMES CHAMBERLIN, 
GAME, POULTRY, AND DOG FOOD 
WAREHOUSE, 
POST OFFICE STREET, NORWICH. 
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ee SEE YOU ARE SERVED WITH 


SPRATIS PATENT 


MEAT “FIBRINE” VEGETABLE 


(WITH BEETROOT). 
USED IN THE ROYAL KENNELS. 


Royal Kennels. Ascot, April 2, 1882. 
Dear Sirs,— Your Meat Biscuits containing beetroot are not to be a 
FRANK GOODALL. 


These BISCUITS, made according to our Improved Patent, contain Beet- 
root as vegetable matter in addition to the other highly nutritious ingredients 
used in the manufacture of our PATENT MEAT ‘ FIBRINE”’ DOG CAKES, 
which, for the last twenty years, have had such a world-wide reputation. 


The NUTRIENT and ANTI-SCORBUTIC properties of Beetroot are UNRIVALLED, 
und it is the only vegetable that RETAINS its virtues unimpaired under the great 
heat required in biscuit baking. 


ee en te 


Beware of Worthless Imitations !!! 


Made of unsound and cheap ingredients, thus enabling the makers to sell them 
to the trade at 4 low price, so that the dealers get a better profit than by selling 
ours. These imitations are supplied hy some tradesmen even when asked for 
ours, and for the protection of honest traders we shall feel obliged if our 
customers will kindly notify us whenever these frauds are perpetrated on them. 


PLEASE SEE THAT EVERY CAKE IS STAMPED 


‘“SPRATTS PATENT” and a “ X.” 
PREPARED PUPPY FOOD. 


Highly recommended by the Field. Reara puppies from birth; can also be 
given to pups whose mothers are bad milkers, 3s. per tin. 


BONE MEAL FOR PUPPIES. 


Finely ground and specially prepared, 1s. per tin. 
TASTELESS APERIENT BISCUITS FOR DOGS. 


2s, per tin, post paid, 2s. 2d. 


“SPRATTS PATENT,” BERMONDSEY, S.E 


§00 ADVERTISEMENTS. 


et eee a 


First Class Award International Medical and Sanitary Exhibition, 
1881, for Portable Turkish, Hot-Air, and Vapour Bath, Bronchitis 
and Croup Kettles. 


A TURKISH BATH 


IN YOUR OWN ROOM. 









TO THE oa TO THE 
oan 1 
AFTER FOR 

HUNTING, RHEUMATISM, 
DRIVING, COUT, LUMBACO, 
SHOOTING, SCIATICA, 
FISHING, ECZEMA, AND 
RIDING, OR ANY ~ SKIN, LIVER, 
EXCESSIVE \ (JCI ae AND KIDNEY 
FATIGUE. ee = AFFECTIONS. 
CAN ALSO BE APPLIED TO BED. 


CAN BE USED FOR HOT AIR OR VAPOUR. 


Apparatus for use Under Chair, with Best Cloak, Tinned Iron 
Supports, in box, 50s. Apparatus only, 22s. 6d. 


Apparatus for Bed, in box, with pair of Wicker Frames, 40s. 


The Lancet says :—‘ This instrument is very complete. It is portable, it is 
cheap, and it acts promptly.” 


Sanitary Record says: ‘* Will be found a luxury, as well as a valuable 
remedial resource.’ 


Medical Examiner saya: ‘‘Such a contrivance as Allen and Son's Portable 
Turkish Baths should find a place in every well regulated household.’’ 


Sole Inventors and Manufacturers, 


JAMES ALLEN AND SON, 


21 & 23, MARYLEBONE LANE, LONDON, W. 


ALSO MAKERS OF BRONCHITIS KETTLES, INVALIDS' BATHS, &c. 
Ilustrated Catalogue post free for 3 stamps. 
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HENRY HEATH, Only" Address, 


RENUMBERED 
OXFORD STREET 
10739 


‘ (CITY END), LONDON. ##§ ESTABLISHED 1822: 

peer SILK S$ ij, 
cat Beg. Sf 6 \\ \ \ 
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e OV geersrerco. 
NO PRESSURE TO THRE FOREHEAD. 
Extra Quality, 21/. LUXURIOUS : PAN AMA. 


Highly recommended by “Robin Hood," 
the Coursing Correspondent of “ The Field.” 


Other Qualities, 106, 13'6, 17’. 
LADIES’ SILK RIDING HATS, 
21s., 258. 


BY ROYAL LETTERS PATENT. 
Country Residenta should write for 


HENRY HEATH'S 
HEAD-MEASURING BAND 


SE 





country residents for * SELF-MEASURENENT,” Sages “a SN 


insuring a comfortably-fitting hat, Sa = 


SOFT TWEED HATS." wa 


Perfectly Soft Straw. 


Pricee—8 6, 106, 13,, 21,, 30, 50, ke. 
| With wide brim, worn ap or down, 
affording an efficient protection from 
the Sun These most luxurious Hate, 
for Summer Wear, can be sent free 


by port, 
LADIES AND GENTLEMEN HUNTING 
SHOOTING, FISHING, TRAVELLING, Peek le 
In any Shape, 8s. 6d. and 10s. 6d. LININGS. 
To matob Coat or Ladies’ Riding Habit. VELVET... 30e. 


Post Free on receipt of P.O. Order. CLOTE....... 188. 


502 ADVERTISEMENTS. 


SENT SAFE TO ANY PART OF THE WORLD. 


LT A. JON BiS’S 
IMPROVED LEVER 


HORSEMAN’S WATCH, 


FOR FIELD, “Y Re 
ROAD, 
OR 

CAMPAIGN. 


TIME 
UNAFFECTED 
BY 
RIDING. 














COMMENDED BY “THE FIELD.” 


With reference to these Watches ‘‘ The Field’’ of June 5, 1875, says: 

“Our own experience is that, although we have spared neither expense nor trouble, we have 
never until now been able to procure a watch which would stand the saddle. . . . We have 
never found it vary from the true time more than half a minute a week when riding two or 
three times, and not more than a few seconds on thuse rare occasions when during the seven 
days we have not been in the saddle more than once. . WE CAN CONFIDENTLY 

MMEND MR. JONES'S WATCH.” 
And again on Jan. 12, 1878: 

“Among the numberless questions on all sorts of subjects addressed to us by our 
correspondents, we have recently been twice asked the following: ‘How is it that my watch 
goes well in London, but is constantly deceiving me in the country?’ . . . Weadvised him 
to obtain one of the Horseman's Watches made by Mr. Jones, of 352, Easex-road, on which we 

rted favourably two years ago: and we speedily heard from him that, having taken our 
vice, his hunting had not interfered with the excellent time kept by st, and that he was 
greatly obliged for our advice." 
FOR ALG CLIMATES. 
No. 1. Slvr. No.2. Sivr. 18-ct. Qld. 
Hunter, Demi-Hunter, or Crystal Glass......... 6 6 0 ... 6 8 O ... 1818 0 
Keyless ditto Gitta ......cccceeees 1010 0 ..1815 0 ... 28 0 0 
The No. 2 Silver have movements an in Gold. 
REPEATER AND CHRONOGRAPH WATCHES OF ALL KINDS. 

LADIES’ WATCHES, same make as “ Horseman's,” gold, elegant desigos, small sizes, 
£15. 16s, and £18. 188. Keyless, £21 and £25. 

Usual Warranties. Pamphlet and Price List (Iiiustrated), post free. 
18Carat GOLD ALBERT CHAINS, £4. 48. per oz. 


T. A. JONES, 
WATCH MANUFACTURER, 
352, ESSEX ROAD, ISLINGTON, LONDON. 
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A 


Catalogue of Books 


RELATING TO 


Angling, Boating, Cricket, Farming, Gardening, Bunting, 
Shooting, Tennis, Trabel, Bachting, &e., 


USEFUL FOR 


COUNTRY GENTLEMEN, 
TRAVELLERS, ETC., 


PUBLISHED BY 


HORACE COX, 


“THE FIELD” OFFICE, 346, STRAND, LONDON, W.C. 





*,* Orders for any of the following works, with postage stamps 
or post-office order (payable at the Somerset House Branch Money 
Order Office) for the amount, should be sent to HORACE Cox, 
Publisher, at the above address, or they may be obtained by order 
of any bookseller. 


i 
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PREFACE. 


BEG to call the attention of Country Gentlemen, 

Travellers, Sportsmen, Farmers, &c., to the works 
quoted in this catalogue, as written by authors who are 
well known and trusted as authorities in their respective 
branches of knowledge. These books are well illus- 
trated by competent artists, and I think I may say 
that everything has been done that could be to make 


them complete. 


HORACE COX, 


Publisher, 
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A 


CATALOGUE OF Books 





PUBLISHED BY 


HORACE COX. 


SECOND EDITION, GREATLY ENLARGED. 





Royal 4to., bevelled boards, gilt edges, price 155. 


PHEASANTS: 


THEIR 


NATURAL HISTORY AND PRACTICAL MANAGEMENT. 


W. B. TEGETMEIER, F.ZS., 


(Member of the British Ornithologists’ Union; General Editor of the Willughby Society.) 


Autwor or “Tue Naturat History of THE CRANES,” &c. 


Tlustrated with numerous full-page engravings drawn from Life by 


T. W. WOOD. 


CONTENTS. 


CHAPTER ; .—Natural History of the Pheasants—Habits, Food, Structure, &c. 


” 


HL —Management i in Preserves—Formation of Coverts. 
IV. i: . i Feeding in Coverts. 
V. Rearing and Protection. 
VI _—Management i in Confinement—Pens and Aviaries. 
VII. Laying and coatabal 
VU. i Rearing the Young Birds. 
IX —Diseases of Pheasants—The Gapes, Cramp, &c. 
X.—Pheasants adapted for the Covert—The Common Pheasant. 


” ” ” 


XI. ” ‘* eo The Chinese Pheasant. 
XII. ” ” ” ‘i The Japanese Pheasant. 
XII. ‘s -s ‘i ‘ Soemmerring’s Pheasant. 


XIV. Reeves's Pheasant. 
XV.—Pheasants adapted for the Aviary—The Golden Pheasant, 


XVI. ” ” ” » The Amherst Pheasant. 
XVII. : rf |, ‘The Silver Pheasant. 
XVII. ” ” ” ” The Eared Pheasant. 

XIX, ” ” ” “ The Impeyan Pheasant. 

XX. " a The Argus Pheasant. 


APPENDIX.—Transport of Pheasants. 
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4 A CATALOGUE OF BOOKS 


ILLUSTRATED WITH NUMEROUS DRAWINGS OF CELEBRATED YACHTS. 
In Imperial folio, price $3 38. 


YACHT DESIGNING: 
A TREATISE 


ON THE 


PRACTICAL APPLICATION OF THE SCIENTIFIC PRINCIPLES 


UPON WHICH IS BASED 


THE ART OF DESIGNING YACHTS. 
By DIXON KEMP, A.I.N.A., 


Avutuor or “A MANvAL or YACHT AND Boat Salitina.” 


_ "THIS WORK has been compiled to give information upon the 
| practical application of the scientific principles upon which the 

art of Yacht Designing is based. A complete system of construc- 
tion is provided for the guidance of the inexperienced, together 
with all necessary information relative to the primary subjects of 
buoyancy, stability, resistance, and speed. 








CONTENTS. 


I.—Explanation of Principles. 
I1.—Description of Various Rules and Formulz of Use in Determining the 
Qualities of a Yacht. 
IlI.—Application of the Foregoing Rules. 
IV.—Stability. 
V.—The Effect of Shifting and Removing Weights on Stability ; the Longitudinal 
Meta-centre; Alteration of Trim; Pitching and Scending, and Rolling. 
VI.—Power to Carry Sail; the Impulse of the Wind as a Propelling Power; Table 
of Velocity and Pressure of Winds. 
VII.—Resistance to Vessels moving in Water; Stream Lines ; the Wave-line Theory ; 
Relative Lengths of Fore and Afterbody for Speed in Knots per Hour. 
VIIl.—Surface Friction ; Calculation of the Immersed Surface; the Immersed Surface 
in Relation to Lateral Resistance. 
[X.—Value of the Wave.line Theory; the Forebody; the Afterbody; Form, Area, 
and irdp of png ibe srl 
.—Nystrom’s System of Parabolic Construction. 
XI.—Calculation of Probable Speed. 
XII.—Construction Drawing. 
XIII.—Laying Off; Taking Of. 
XIV.—Ballast and Spars. 
XV.—Resistance Experiments with Models, 
Appendix. 
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THIRD EDITION. GREATLY ENLARGED. 
Super-royal 8vo., with Sixty-five full-page Diagrams, price 25s. 


A MANUAL 


YACHT AND BoaT SAILING. 


DIXON KEMP, A.I.N.A.,, 


Avutuor or “ Yacut Desicnixne” 


CONTENTS. 


Chap. 
].—Selecting a Yacht. 
I].—Examination of the Yacht before 
Purchasing. 
I]I.—Building a Yacht. 
IV.—The Equipment of the Yacht, in- 
cluding complete information 
as to Spars, Rigging, &c. 
V.—Seamanship. 


This chapter contains complete information as to 
Making and Taking in Sail, Sailing by the Wind, 
Sailing by the Wind in a Heavy Sea, Off the Wind, 
Running before the Wind, Tacking, Gybing, Lying 
To, Anchoring, Getting under Way, &c. It also 
gives complete information as to the Management 
and Sailing of Open Boats. 


VI.—The General Management of a 
Yacht, including Duty and Dis- 
cipline of the Crew. 

VII.—Yacht Racing. 


Containing full information as to the expenses of 
eae Racing, and an Exposition of Yacht Racing 
ules. 


Vill.—Centre-board Boats. 


This chapter includes designs for Centre-board 
Boats for Rowing and Sailing, and the best vaneties 
of Sails, with working drawings. 


IX.—Sails for Centre-board Boats. 


This chapter discusses the merits of the various 
lug sails and a eae used, including the Balance 
Lug, Chinese Lug, Gunter Sprit Rig, Falmouth 


Luggers, Lowestoft Lateen Sail, Algoa Bay Lateen 
Sal ke. 


X.—Brighton Beach Boats. 
X1.—Centre-board Sloop. 


Chap. 
XII.—The Pollywog. 
XIII.—Lough Erne Yachts. 
X1IV.—Una Boats. 
XV.—The American Centre-board 
Sloop Parole. 
XVI.—The Sharpie and Sneak Boat. 
XVII.—New Brighton Sailing Boats. 
NVIII.—Lake Windermere Yachts. 
XIX.—Yachts of the Norfolk Broads. 
XX.—Itchen Boats—Itchen Sailing 
Punts. 
XXI.—Clyde Sailing Boats. 
XX11.—Kingstown Boats. 
NNIII— Yachts of Three, Five, and 
Ten Tons. 





XXIV.—Penzance Luggers, Coble, 
Galway Hooker and Pook- 
haun, Norwegian Pilot 


Boats, &c. 
XXV.—The Jullanar. 
XXVI.—Double Boats. 


This chapter includes a full description of the 
American Catamaran. 


XXVII.—Steam Yachting. 

XXVIII.—Ice Yachting. 
XXIX.—Canoeing. 

Appendix—Contains complete _instruc- 
tions as to Practical Boat Building. 


This section is arranged alphabetically in the form 
of a dictionary, and embodies a variety of informa- 
tion connected with Yachts, Boats, &c. 


Full instruction is given as to the Building and Management of every 
Boat described. 
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A CATALOGUE OF BOOKS 


ILLUSTRATED WITH FULL-PAGE ENGRAVINGS DRAWN PRINCIPALLY FROM 
LIFE BY HARRISON WEIR. 


In Imperial 4to., bevelled boards, gilt edges, price 18s. 


CATTLE OF GREAT BRITAIN: 


BEING 


A SHRIES 


OF ARTICLES 


ON THE 


VARIOUS BREEDS OF GATTLE OF THE UNITED KINGDOM, 
THEIR HISTORY, MANAGEMENT, &. 


EDITED BY J. COLEMAN, 


Editor of the Farm Department of ‘‘ The Field,’ and formerly Professor of Agriculture at the Roya! 
Agricultural College, Cirencester. 


CONTENTS. 


THE GENERAL MANAGEMENT OF CATTLE. 


Chap. 
I.—Introductory. 

Il.—Breeding and General Manage- 
ment. 

Il].—Principles of Feeding—Nature 
and Value of Different Kinds 
of Food. 

IV.—Buildings, and the Manufacture 
of Manure. 

V.—Dairy Management, the Milk 
Trade, &c. 


THE Various BREEDS oF CATTLE. 
ENGLISH GROUP. 


Chap. 
VI.—Shorthorns. By John Thornton. 
Vil.—Herefords. By Thomas Duck- 


ham. 
VIIL.—Devons. By Capt. 


Davey. 
IX.—The Langhans: By 
Murray and the Editor. 
X.—Sus sex Cattle. By A. Heasman. 
XI.—Norfolk and Suffolk Red Polled 
Cattle. By Thomas Fulcher. 


Tanner 


Gilbert 


SCOTCH GROUP. 
Chap. 


XII.—Polled Galloway Cattle. By 
Gilbert Murray. 

»  Polled Angus or Aberdeenshire 
Cattle. By “ Scotus.” 
XIII.—The Ayrshire Breed of Cattle. 
By Gilbert Murray. 
XIV.—West Highland Cattle. By 

John Robertson. 


WELSH AND IRISH GROUP. 
a 


hap. 
XV.—The Glamorgan Breed of Cattle. 
By Morgan Evans. 
XVI.—Pembrokeshire or Castlemartin 
Cattle. By Morgan Evans. 
XVII.—The Anglesea Cattle. By Mor- 
gan Evans. 
XVIII.—The Kerry Breed of Cattle. By 
R. O. Pringle. 


CHANNEL ISLANDS GROUP. 


Chap. 

X1X.—The Alderney Breed of Cattle. 
By “An Amateur Breeder.” 

XX.—The Breton Breed of Cattle. 
By J. C. W. Douglas and 
Others. 

XXI.—The Guernsey Breed of Cattle. 
By “ A Native.” 
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ILLUSTRATED WITH FULL-PAGE ENCRAVINGS DRAWN PRINCIPALLY FROM 
LIFE BY HARRISON WEIR. 


In Imperial 4to., bevelled boards, gilt edges, price 18s. 


SHEEP AND PIGS OF CREAT BRITAIN 


BEING 


A SERIES OF ARTICLES 
BREEDS OF SHEEP AND PIGS OF THE UNITED KINGDOM, 
THEIR HISTORY, MANAGEMENT, &. 


EDITED BY J. COLEMAN, 


Editor of the Farm Department of “ The Field,” and formerly Professor of Agriculture at the Royal 
Agricultural College, Cirencester. 


CONTENTS. 
Chap. 
SHEEP. XI_—The Roscommon Sheep. By 
R. O. Pringle. 
THE GENERAL MANAGEMENT OF SHEEP. XII.—Negrette Merino Sheep. 
as I XIII.—Exmoor Sheep. 
.—Introductory. 


II.—Management of Ewes up to XIV.—The Blackfaced or Scotch 


Lambing : Mountain Sheep. 
I1I].—Preparations for and Attention eo pe ee ee mee 
during Lambing. ‘ join eae hd y 
IV.—Management from Birth to XVIL—Welsh Mountain Sheep. By 
ectetan Weaning to Market. XVII Be Spain ~~ 
VI.—On Wool. 2 ee p. By Morgan 
X1TX.—Herdwick Sheep. By. H. A. 
Chap, THE BREEDS OF SHEEP. Sauce 





ap. 
I.—Leicester Sheep. By the Editor. . <a 
I].—Border Leicesters. By John XX.—Sheep Farming in Queensland. 
Usher. By John Sidney. 
Woe Sheep. By oe Editor, 
.— Long-Wooled Lincoln Sheep. 
Vi—The” Devon Long-Wools. By Chap. PIGS. 
Joseph Darby. ].—General Management of a 
Vl.—Romney Marsh Sheep. By the I1.—The Berkshire Pig. By the Editor. 
Editor. Iil.—Black Suffolk Pigs. 
VII.—Southdown Sheep. By the Editor. IV.—Large White Pigs. By the Editor. 
VIII.—The Hampshire, or West Country V.—Small White ips. By the Editor. 
ite 


— a 


Down Sheep. By E. P. Squarey. VI.—Middle-byed White Pigs. By the 
IX.—Shropshire Sheep. By the Editor. Editor. 
X.—Oxfordshire Down Sheep. By | VII—The Black Dorset Pig. By A. 
Messrs. Druce and C. Hobbs. — Benjafield. 
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FOURTH EDITION NOW READY. 


Re-written, with additions and new full-page engravings. In one 
volume, bevelled boards, gilt edges, price 15s. 


Bogs of the British Aslands : 


BEING 


‘A SERIES OF ARTICLES 


ON 


THE POINTS OF THEIR VARIOUS BREEDS, 


AND 


THE TREATMENT OF THE DISEASES TO WHICH 
THEY ARE SUBJECT. 


REPRINTED FROM “THE FIELD” NEWSPAPER. 


By J. H. WALSH, 


“ STONEHENGE,” Epitor oF “ THE FIELD.” 
(WITH THE AID OF SEVERAL EXPERIENCED BREEDERS.) 


CONTENTS. 
GENERAL MANAGEMENT. 
Book Book 
I.—Management of Dogs in Health. II].—The Ordinary Diseases of the Dog 
I].—Drugs Commonly Used for the and their Trestment: 
Diseases of Dogs, and their Modes | IV.—Judging at Dog Shows and Field 
of Administration. Trials. 
SPORTING DOGS. 
Book Book 
I.—Dogs Used with the Gun. | I1,—Hounds and their Allics. 


NON-SPORTING DOGS. 


Book Book 
1.—Watch Dogs. | Il!.—Terriers (other than Fox and Toy). 
II.—Sheep and Cattle Dogs. IV.—Toy Dogs. 


—_ 
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THIS WORK CONTAINS ABOVE 700 PAGES, AND NEARLY 
400 ILLUSTRATIONS. 


New and cheaper Edition, with additions, price 30s., by post 
31s. 4d., cloth gilt. 


Shifts and Expedients 


Camp LIFE, TRAVEL, AND EXPLORATION. 


BY 
W.B. LORD and T. BAINES. 
(Royal Artillery.) (F.R.G.S.) 
CONTENTS. 
Chap. 
nope: XV.—Fish and Amphibious Animals. 
].—Outfit to take abroad. XVI.—Poisoned Weapons, Arrows, 
1I.—Boats, Rafts,and Makeshift Floats. Spears, &c. 
I1].—Working in Metal. XVII.—Tracking, Hunting, and Trap- 
I1V.—Huts and Houses. ping. 
V.—Extempore Bridges and Make- | XVIII.—Palanquins, Stretchers, Ambu- 
shifts for Crossing Rivers and lances, &c. 
Ravines. XIX.—On Sketching and Painting 
V1.—Timber and its Utilisation. under the Ordinary Difficulties 
VII.—Sledges and Sledge Travelling. of Travel. 
VIII.—Boots, Shoes, and Sandals. XX.—The Estimation of Distances 
IX.—Waggons and other Wheeled and Hints on Field Observing. 
Vehicles. AXAI.—Hints to Explorers on Collect- 
X.—Harness and Pack Animals. ing and Preserving Objects of 
X1.—Camels. Natural History. 
XI1.—-Cattle Marking. XXIT.— Ropes and Twines. 
XII].—Water, and the Sap of Plants. XXII.—Bush Veterinary Surgery and 


XIV.—Camp Cookery. Medicine. 


Extract from the INTRODUCTION, 


Like two voyagers returned from a long cruise in far-off seas, we throw together 
our joint gleanings in many lands. These do not consist of jewels, gems, gold, or 
furs; no piles of costly merchandise do we lay at the reader's feet as offerings from 
distant climes, but simply the experiences of two roving Englishmen who have 
“ roughed it.” By those who have to pass through a campaign, travel wild countries, 
or explore little known regions, shifts must be made, and expedients of many kinds 
had recourse to, of which the inexperienced in such matters would but little dream. 
.... In our travels and adventures we have not been associated, the paths trodden 
by us being widely separated. Whilst one was exploring the wilds of North Australia, 
the other was dwelling in a canvas-covered hole in the earth before Sebastopol. The 
scenes change; Southern and Tropical Africa is visited by the late Australian traveller, 
whilst the Crimea, with its rugged hills and wild ravines, is exchanged for the jungles 
of Central India by the other. 
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Now ready, pp. 480, price 15s., by post 16s., Volume I. of 
THE 


MODERN SPORTSMAN’S 
GUN AND RIFLE, 


INCLUDING 


GAME AND WILDFOWL GUNS, SPORTING AND 
MATCH RIFLES, AND REVOLVERS. 


IN TWO VOLUMES. 


Vol. I—GAME AND ND WILDFOWL GUNS. 
By J. H. WALSH (“Stonehenge ”), 


EDITOR OF “THE FIELD.” 


Author of “Dogs of the British Islands,” ‘‘ The Greyhound,” “ British Rural 
Sports,” &c. 


ee nL nt 


* A perusal of Mr. Walsh’s book has forced upon us the conclusion, one that will be shared by nearly every 
reader, that it is indisputably the standard work on the subject, and is likely long to remain so--a position 
it richly merits. Sportsmen will anxiously look forward to the second volume of the work, for there 1s every 
reason to anticipate that the same high standard will be maintained, and that the rifle will receive as complete 
an exposition as the ‘Game and Wild Fow! Guns.’ We are only fulfilling a duty to the public when we say 
that no man connected in any way with guns or gunnery should be without a copy of Mr. Walsh’s masterly 
volume.” —The Birmingham Daily Gazette, Nov, 21, 1882. 

“It will be seen that the work contains a variety of hints which may be useful to intending purchasers of 
guns, so that we can confidently recommend an intelligent glance ahyoush it as likely to save money and 
preve ent disappointment.” —Saturday Rew. 

Taking the a work as a whole, the sportsman will find in it much information on guns, shot, and kindred 
topics. ”— Pall Mall Gazette. 
The most complete work that has yet been written on sporting guns.’’—St. James’s Gazette. 

“For breadth of view and completeness this treatise could hardly be excelled. It has, moreover, the 
advantage of reporting authoritatively on the very latest improsements, both as regards weapons and powder 
ang Ob all which objects of a sportsman’s consideration secm tu be susceptible of indefinite progress.”’— 
Dai News. 

ith such a guide as this, all who appreciate sport, will be able to enjov it fully, and, what is of 
importance, will be able to avoid much of the danger attending the t use : of i impet fec t weapons,” ~ The Era. 
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Post 8vo., price 7s. 6d., by foe &s. 


MOSS FROM A ROLLING STONE; 


MOORISH WANDERINGS AND RAMBLING REMINISCENCES. 
By CHARLES A. PAYTON, 


“ Sarcelle” of ‘' The Field,” &c., Author of “ The Diamond Diggings of South Africa, ne 








In One Volume, large bod Sons with Maps, price 6s., by post 6s. 4d. 


THE DIAMOND DIGGINGS OF SOUTH AFRICA. 


A PERSONAL AND PRACTICAL ACCOUNT. 


By CHARLES A. PAYTON. 
‘‘Sarcelle” of ‘‘ The Field.” 
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Demy 4to., with 12 full-page illustrations, some of which contain Portraits of 
Sporting Celebrities, and 24 vignettes, price £1 1s., by post £1 2s. 


SPORTING SKETCHES 


WITH 


PEN AND PENCIL. 


FRANCIS FRANCIS AnD A. W. COOPER. 


CONTENTS. 
The First of September. ; Rabbit Shooting. 
A Day ina Punt. | Roaching. 
Mark Cock! | Grouse Shooting. 
Trouting. Salmon Fishing. 
Long Tails and Short Ones. _ Snipe Shooting. 


Paying the Pike. Grayling Fishing. 


Crown 4to., printed on toned paper, price 25s., by post 26s. 


ANNALS OF TENNIS. 


JULIAN MARSHALL. 





Turis work will be found very complete, and, it is thought, justly entitled to take its 
place as the standard work on Tennis. It has cost its author much laborious research; 
and, independently of its great value to tennis players and all lovers of the game, it is 
trusted, from the vast amount of curious lore it contains, the volume will be found not 
unworthy of a place on the shelves of the scholar. The author, himself a well-known 
amateur, is fully competent to speak with authority on the game, having had the 
opportunity of studying the play of the best Continental, in addition to that of the 
best English, masters, and, therclore may be taken as a safe guide by learners. 





CONTENTS. 
J.—Tennis Abroad. 1V.—The Laws” and _ their 
1].—Tennis in England. History. 
Iii.—The Court and Imple- | V.—The Game. 
ments. V1—Appendix. 
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A PRESENTATION VOLUME FOR CLUBS. 


4to., bevelled boards, gilt edges (500 pages), with appropriate 
tllustrations, price One Guinea, by post £1 2s. 4d. 


ENGLISH GAME OF CRICKET: 


COMPRISING A DIGEST OF ITS 


ORIGIN, GHARAGTER, HISTORY, AND PROGRESS, 


TOGETHER WITH 


AN EXPOSITION OF ITS LAWS AND LANGUAGE. 


CHARLES BOX, 


Author of “‘ The Cricketers’ Manual,” ‘‘ Reminiscences of Celebrated Players,” Essays on the Game, 
‘* Songs and Poems,” “‘ Theory and Practice of Cricket,” &c. 


CONTENTS. 
Chap. Chap. 
I, XV.—Warwickshire and Derbyshire. 
TO Introductory. XVI1.—Gloucestershire. 
VI. XVII.—Lancashire and Leicestershire. 
.—The Eastern nties. 
CLANCES AT THE PAST AND PRESENT STATE XIX), ieee 
OF COUNTY CRICKET. XX. § Intercolonial Matches. 
VII.—Middlesex. XXI.—School and Village Matches. 
VIII.—Public School Matches. X XII.—Curiosities of Cricket. 
[X.—Kent. XXII.—Cricket Grounds. 
X.—Hampshire. XXIV.—Laws of the Game. 
X1.—Surrey. XXV.—Poems, Songs, and Ballads. 
XIl.—Sussex. XXVI1.—Glossary of Words and Phrases. 
XIII.—Nottinghamshire. Postscript.—Shakespeare and Cricket 
X1V.—Yorkshire. —An Enforced Dissertation. 


OPINIONS OF THE PRESS. 

“The most complete and interesting work on cricket ever published. No expense 
has been spared in making that which is really useful a very handsome volume.”— 
Bell's Life. 

“We welcome with heartiness a writer like Mr. Charles Box, who has so pleasantly 
united in the splendid volume before us the old order (of cricket) with the new.”— 
Sporting and Dramatic News. 

“This work will prove interesting to all lovers of cricket.” — Times. 

“The volume is a very handsome one indeed, destined, doubtless, to become an 
authority on the essentially ‘ English Game of Cricket.’”—Morning Post. 
yo is best work on cricket that has yet come under our notice."—Nottingham 

ournal. 

“A handsome and well got-up volume, the author being the man of all others 
qualified and in a position for compiling such a work."—Kent Herald. 
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Large post 8vo., price 8s. 6d., by post gs. 


BY LAKE AND RIVER: 


AN ANGLER’S RAMBLES IN THE NORTH OF 
ENGLAND AND SCOTLAND. 


BY 


FTRANCIS FRANCIS. 


Author of ‘A Book on Angling,” &c. 


Large post 8vo., price §s., by post §s. 3d. 


AN GUITIN G. 


FRANCIS FRANCIS. 


Author of ‘A Book on Angling,” “ By Lake and River,” “ Hot Pot," &c. 


PREFACE. 


Chap. V.—The Pike. 
1.—The Art of Angling. 


Vi—Trout Fishing with Bait. 


Il.—Mid-Water Fishing. 

Il].—Surface or Fly Fishing. 

I1V.—The Gudgeon, the Pope or Ruff, 
the Bleak, the Roach, the Rudd, 
the Dace, the Chub, the Barbel, 
the Bream, the Carp, the 
Tench, the Perch. 


VII —Fly Fishing for Trout. 
VIIt.—Trout Flies. 
IX.—Grayling Fishing. 
X.—Salmon Fishing. 
XI.—Salmon Flies. 
XI1.—On Tackle Making. 
ADDENDA. 


Post 8vo., tn cloth, price §s., by post §s. 4d. 


HOT-POT. 
MISCELLANEOUS PAPERS 


BY 


FRANCIS FRANCIS, 
Author of ‘\A Book on Angling,” “ By Lake and River,” ' Angling,” &c. 


A nee ee ee ee ~ 


CONTENTS. 


A Christmas Reverie—The First Day of the Season—A Strange Fishing Match—The Poacher—The Banker 
— Reminiscences of an Angler; or, qustices. Justice—C hristmas in the Fisherman’s Snuggery—St. May 
Fly—Catching Tartars—Under the Boughs, “ Now and Then ’’—Reminiscences of an Angler, “ Farmer 
Gumshun ’’—-Bankers and Tinkers—The Pleasures of Grayling Fishing—Will Whiste—An Angler's 
Christmas Yarn—Reminiscences of an Angler, uae the Keeper '’—A Week on the Bratth-—A 
Storm on the Brawle—White Trout and Salmon Fishing in Galway—Reminiscences of an Angler, 


* Anglers’ Miseries”—Sam Coventry—Piscatory Prosings De Omnibus Rebus,” &c.—Chewton Pike 
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Demy 8vo., with Gilding plates and full-page illustrations printed 
on toned paper, price 215s., by post 215s. gd. 


MODERN 
WILDFOW LING. 


BY 
LEWIS CLEMENT, 


“ WILDFOWLER.” 
CONTENTS. 
PuntinG.—Introduction. Chap. 
Chap. XXVII. 
i Muzzle-loading Punt Guns XXVIII. Shoulder Guns. 
II. (Flint, Percussion and Copper XXIX. 


Tube Ignition. 

IV. 

v.. Breechloading Punt Guns. 
VI 


VII.—Loading Punt Guns. 
bes —Aiming and Firing Punt Guns. 
X.—The Settin ng of Punt Guns. 


XI.—Recoil and After-recoil Appa- 
ratuses, 
XI. 
XIII. 
XIV. 
XV. Punts. 
XVI. 
XVII. 
XVIII.—Launching Punts and Canoes. 
XIX.—Punting Accessories. 
XX. 
XXII. : 
XXII. Punting. 
XXIII. 


XXIV.—My First Single-handed Punting 


rip. 
XXV.) Amateur and Professiona! Punts- 
XXVI. men. 


XX X.—Flapper Shooting. 
XXXI.—Inland Duck Shooting. 
XXXII.—Sailing to Fowl. 
XXXII. 
XXXIV. 
XX XV.—Decoying in America. 
XXXVI.—American Blinds. 
XXXVI1.—American Canvas - back 
Shooting. 
XXXVII.—Shore Shooting. 
ree .—Flighting. 
Curious Wildfowl and Sea- 
Li i} fowl Shooting Expedients. 
XLII.—Close Time and Wildfowl 
and Sea-fowl Acts. 
XLIII.— Wildfowler's ” Table of 


' Decoying to the Gun. 


Loads. 

XLIV.—Netting Plovers and Snipe 
Snaring. 

XLV.—Snaring and Hooking Sea- 

fowl on the Continent. 

XLVI.—Decoying into the “Pipes.” 

XLVII.—Flight Ponds and Rock 
Fowling. 


XLVIII.—Conclnding Remarks. 


OPINIONS OF THE PRESS. 


“An excellent work indeed, and full of cxoital illustrations, is ‘Modern hoes Sa recommend 
it aright | should have, if I were clever sous and it did not already exist, to invent famous of phrase, 


tleman’s library should be 
“This book deals not only with the various 
of all kinds, but enters into minute details 


“a book no gen 


t.? "—F ruth, March sae Patt 


modes of app Oreck aaa killing wom 
pon the construction teres Suna: bo e and double 
sails; punt Sy eee vpor pO Ty Hip as well pe ty Broechicading 
patterns, wi 


required for different Site 


| apparatus ard shoulder guns edi 
Ni addition ta Due are seversl Chapter 


a a narration of the ad adventures of the author while in pursuit of wildfow!, both at home and 4 abroad—which 


eenrpe aa 


of a good index, sportsmen will have in this work 3 


very pleasant reading With addition 
tavlta < wade mecum On the art of wildfowling.”—The Zeologin for Novexiber, 1880, 
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Seconp Epition. Large post 8v0., price 7s. 6d., by post 8s. 
THE 


“TDSTONE” PAPERS. 


A SERIES OF ARTICLES AND DESULTORY OBSERVATIONS ON 
SPORT AND THINGS IN GENERAL. 


BY 


“IDSTONE,” 
Or “THE FIELD.” 
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CONTENTS. 


Chap. : \ Chap. 

I.—Agricultura] Labourers. XVI.—Brown in the Country. 
I].—The Rough Rider. XVII.—The Earthstoppers’ Feast. 
IIf.—The First of May. ' XVII]—The White Snipe. 
IV.— Strictly Confidential.” X1X.—Swans and Eagles. 
V.—Shooting Dress. XX.—The Philosophy of Missing. 

VI.—Some Old Portraits. XXI.—Shooting in Alderney. 
V1il.—Dens and Sanctums. XXI1.—Shirkers. 

VIIl.—The Rat-catcher. _  XXIHT.—Our Black Heath. 
1X.—Early Morning in London. XX1V.—Traps and Calls. 
X.—The Earthstopper. XXV.—Northward. 

XI.—The Shooting Pony. XXVI—A Bright October. 
XIJ.—Whistle and Whip. XXVIH.—Varied Shooting. 
XII.—Old Traps and Spring-guns. _ AAVIIE—The End of the Season. 
XIV.—Tom Frere the Hard-nding XXX.—On Beating for Game. 

Farmer. XXX.—Land Valuers and Stewards. 


XV.—Expecting Brown. XX XI.—Snipe Shooting. 


nee — 5 


- This work is admirably adapted for use as a Sporting Tourist’s 
Handbook, while it is of absorbing interest to the general reader. 


Large post 8wo., price 6s. 6d., by post 6s. 10d. 


SKETCHES 
LIFE, SCENERY, and SPORT 


NO RWAY. 


BY 


Rev. M. R. BARNARD, B.A., 


Author of “Sport in Norway and Where to Find It,” “ Life of Thorvaldsen,” and Translator of “ Private 
Life of the Old Northmen,” and a “ Summer in Iceland,” &c. 
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| Fust Published, 8vo. pp. 463, with 32 illustrations, price 16s., by post 16s. 10d. 


| ESSAYS 


ON 


SPORT AND NATURAL HISTORY. 


| By J. E. HARTING. 





CONTENTS: 


Shooting — Hawking — Fishing — Training Hawks— Lark Mirrors— 
Plover Catching—Fishing with Cormorants—Decoys—The Irish Wolf- 
hound—The Badger—Wild Turkeys—The Great Bustard—Seals—Wild 
Swans, &c. 


Thirty-eight Essays: concluding with Practical Hints on Bird Preserving 
for the use of Travellers and Collectors. 


Large post 8vo., price 6s., by post 6s. 4d. 


RAMBLES AFTER SPORT: 
OR, 


TRAVELS AND ADVENTURES IN THE AMERICAS AND AT HOME, 


BY 
“OLIVER NORTH.” 





CONTENTS. 


| A Week’s Duck Shooting at Poole—That Sheldrake—Quail Shooting in California—Bear Hunting in 
Mexico—Bear Shooting in California—My First Elk—My Last Bear—Round Ca orn, Valparaiso, 
Saniiago—Andacolio Lima, Panama, Jamaica—Country Sports and Life in Chile—Shooting in Chile—Two 
Days’ Fishing in Chile—Toling for Ducks in California—Up the Sacramento—The White Elk of 
ria—Sport in the Coast Range Mountains. 





In large post 8vo., limp cloth, price 2s. 6d., by post 2s. 8d. 


COLORADO: 


: 


AGRICULTURE, STOCKFEEDING, SCENERY, AND SHOOTING. 


| S. NUGENT TOWNSHEND, J.P. 
| (“ST. KAMES.”) 
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Now ready VOLUME J. (containing Parts I., I1., and III.), in crown 8vo., red 
cloth, price 6s., by post 6s. 6d. 


HUNTING COUNTRIES 


ENGLAND, 


THEIR FAGILITIES, CHARACTER, AND REQUIREMENTS 
A GUIDE TO HUNTING MEN. 


By “BROOKSBY." 


Con TrEw TS. 
PART I. 
Introduction. The Brocklesby. The Cottesmore. 
The Belvoir. The Burton and The Blankney. The Puckeridge. 
The South Wold. The Fitzwilliam. The Old Berkeley. 
he Quorn. 

PART I. 

whe Nomh Warwickshire. The ay gue The South Berkshire. 
The Pytchley The Old Berkshire. | Mr. Garth's. 
codland Pytchley. The South Oxfordshire. The H. H. 

The Atherstone. The South Nottinghamshire. The Tedworth. 
The Billesdon or South nent. The East Kent. | Lord Ferrers’. 
The Meynell. (Hun | The Tickham. The Warwickshire. 
The Bicester and Warden Hiti The Vine. 

PART ITI. 
The Stars of the West. The Cheshire and South Che-} The North: Herefordshire. 


shire. The Duke of Buccleuch’s. 


The Dulverton. | The Vale of White Horse. | The Oakley. 
Mr. Luttrell’s. | 
{ 


Lord Portsmouth's. _ | The Blackmoor Vale. The Tynedale. 
The Essex and the Essex Union. ! The Cambridgeshire. Lord Percy's. 
The Hertfordshire. ; The Duke of Grafton’s. The Morpeth. 
The Whaddon Chase. | The Holderness. The Rufford. 
Also now ready (VOLUME I1,). 
PART IV. 
The Badsworth. Lord Fitrwilham’s. The Gro 
The Southdown. | The Crawley and Horsham, The W est t Norfolk. 
e East Essex. ' The West Kent. The Bedale. 
The Bramham Moor. — Sir Watkin Wynn's, Lord Zetland's. 
The East Sussex. The Hursley. The Craven. 
The Essex and Suffolk. i The Hambledon. The Surrey Union. 
The York and Ainsty. Lord Coventry's. 
PART V. 
The Old Surrey. The Ear! of Radnor'’s. » The North Staffordshire. 
Mr. Richard Combe’s. Capt. Hon. F. Johnstone's: , The Duke of Beaufort’s. 
The Burstow. The South Durham ‘ The Cotswold. _ 
The Hurworth, The Worcestershire. | The Dumfriesshire. 
The Cattistock. The Ledbury. | The Albrighton. 
The Suffolk. The South Herefordshire. The North Cotswold. 
The Shropshire. The South Staffordshire. | 


Each part is published separately, price 2s. 6d. 


In One Map, henna in vel cloth, mounted on canvas, sise 25in. dy a5in., bee 4s. 6d. 
by post 4s. 8d. 


THE “FIELD” HUNTING MAP 


(PRINTED IN COLOURS), 


GIVING THE NAMES AND DISTRICTS OF EACH PACK OF HOUNDS FRO 
CARLISLE TO LAND'S END. 
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TuirD Epition. Large post 8vo., price 7s. 6d. cloth, by post 7s. 104. 


FACTS AND USEFUL HINTS 


RELATING TO 


FISHING AND SHOOTING: 


TO WHICH IS ADDED 


A LIST OF RECIPES FOR THE MANAGEMENT AND CURE OF Docs 
IN. DISEASE, 
Edited by I. E. B. G,, 


Editor of “‘ The Gamekeeper’s and Game Preserver’s Account Book and Diary,” &c. 


CONTENTS. 


FISHING. 
—Flights—Floats—Gut—Lines—Miscellaneous—Nets— 


Baits—Fish—Fish Hatching—Flies and Fly Maki - 
Pon ods—Wading Boots—Wax. 





ds and Streams— 
SHOOTING. 


Birds and Beasts—Breeding—Coverts—Deer—Dogs—Ferrets—Foxes—Guns—Kennel—Miscellaneous— 
ets—Preserving—Rabbits—Rifles—Traps—Vermin. 


APPENDIX.— Diseases of Dogs. 





Now ready, quarto, price 5s., by post 5s. 6d. 
THE 


GAMEKEEPER’S AND GAME PRESERVER’S 
Arcount Book and Diary. 


By LE. B.C, 


Editor of “ Facts and Useful Hints relating to Fishing and Shooting,” ‘* The Angler’s Diary,” &c. 


its SECTIONS COMPRISE— 


The Shooting and Its Guardians. Dog Diary— 
Kennel Names, Ages, Value, &c. , 
Memorandum of Agreement. Kennel Occupants at the beginning of each 
‘ Quarter of the Year. 
Receipts and Payments. Produce Register—Bitches. 
; ' Stud Register. 
Vermin Diary— Pedi ae 
G ummiary. eipts and Expenses. 
ni : a General Balance Sheet. 
au cen? SE Payments = Diary ae 
: Total Summary of the Season. 
General Balance Sheet. Produce of the Beats or Coverts. 
Tenants, &c., to whom game should be given. 


ier Vol ai Inventory of Appliances, &c. 
ral "Sheet. ' Stock Valuation. 


General Balance 
General Balance Sheet for the Year. 
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In handy pocket sise, price 1s. 6d., by post 1s. 7d. 


THE GAMEKEEPER’S SHOOTING MEMORANDUM BOOK 


FOR THE 


REGISTERING OF GAME SHOT, MEMORANDA OF SALE, &e. 
By I. B. B. C., 
to Fishing and SCOUT The Gamekeceper's and Game 
c. 


Editor of “ Facts and Useful Hints relati 
Preserver’s Account Book and Diary. 





“THE FIELD” OFFICE, 346, STRAND, W.C. 


° oes Qe ie 


K PUBLISHED BY HORACE COX. Ig 


i) 





Seconp Epition. Jn Three Parts, large post 8vo., price 5s., by post §s. 4d. each. 
THE 


FARM, GARDEN, AND STABLE. 
By I. E. B. C., 


Editor of ‘The Gamekeeper’s and Game Preserver’s Account Book and Diary.’ 


CONTENTS. 
Part I—The Farm. 


Cattle—Crops— Dairy—Diseases—Fencing—Food for Stock—Manures— 
Miscellaneous—Pigs—Sheep—Soils—Weeds— Woods. 


Part II.-The Garden. 


Flowers—Fruit—H ouses— Lawns— Manures— Miscellaneous—Seeds—Trees and 
Shrubs—Vegetables—Vermin— Weeds. 


Part III.—The Stable. 


Carriages—Diseases—Feeding—Harness, &c.—Miscellaneous—Stable Management. 
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In crown 8wo., price 2s. 6d., by post 2s. 8d. 


MANURES: 


Their Respective Merits from an Economical Point of View. 
By A. W. CREWS, 


Author of “ Guano: its Origin, History, and Virtues,’’ “* The Potato and its Cultivation,” &c. 





CONTENTS. 
PART I.—Definition of the Word “ Manure’’—Nature’s Modes of Applying Fertilisers—History— 
Classification. 


If.—The Value of Ploughing Down Green Crops -- Weeds —Sea-weed—Straw—Sawdust—Tanners’ 
Bark ~Wood Ashes-—Peat—Rape Cake -Hemp-—Poppy, Cotton, and Cocoa-nut Cakes—Bran—Malt Dust 
—Brewers’ Grains —Coal--Soot —Charcaal. 


PART H1.—-Dead Animals—Fish—Blood —Animalised Charcoal—Bones—Horn—Woollen Rags, Hairs, 
Feathers, &c.—Night-soil - Farmyard Manure - Guano. 


PART 1V.—Salts of Ammonia—Salts of Magnesia—Salts of Potash—Salts of Soda—Common Salt— 
Lime and its Compounds—" Ooze.”’ 


In crown 8vo., price 2s., by post 2s. 2d. 


THE POTATO AND ITS CULTIVATION. 


By A. W. CREWS, 
Author of “ Guano: its Origin, History, and Virtues,” “ Manures: their Respective Merits,” &c. 





CONTENTS. 


Derivation—History—Constituents—Varictics—Sprouting—Soils—Planting—Manures—Earthing Up— 
Disease—Scab—Storin Roraog. Eroancns New Varieties—Substitutes for the 
* Potato ''—Miscellaneous Information. 
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BOAT-RACING; 


, 














The ARTS of ROWING and TRAINING. 


BY 


EDWIN DAMPIER BRICKWOOD. 


(EX-AMATEUR CHAMPION OF THE THAMES.) 


CONTENTS. 
ROWING. CHAP. Lex ate 

CHAP. : i, X1.—The Qualifications of Amateurs. 

1.—Introduction : Past and Present Condition of XI1.—Boat Clubs: Their Organisation and 

Boatracing. : co : Administration. 

11.—Racing Boats: Their History and Fittings. XIII.—Historical Records, a.n. 1715 to 1838. 
1ll.—The Sliding Seat: Its Invention, Adoption, XIV. ve - A.D. 1839 to 1855, 
IV OF ap fe ae O 56 V. = a A.D. 1856 to 1875. 

.—How to Use an Oar, and Sculls. 

V.—Faults and Errors: What to avoid. . aan TRAINING. 

VI.—Steering : Coxswain and Non-coxswain. XVI.—Its Principles. 


Vil.—Teaching Beginners. . XVII.—Its Practice. 
VIII.—Coaching for Races, and Selection of Crews. XVIII.—Prohibitions, Ailments, &c. 
1X.—The Varieties and Conduct of Boatraces. Aprennix.—Rules for Betting. 
X.—The Laws of Boatracing. INDEX. 


Published Annually, price 1s., by post 1s. 1d. 


THE ROWING ALMANACK AND OARSMAN’S COMPANION, 


Edited by E. D. BRICK WOOD 


(Ex-AMATEUR CHAMPION OF THE THAMES), 
Author of ‘ Boat-Racing ; or, the Arts of Rowing and Training.” 
CONTENTS. 


A Calendar with Space for Memoranda and High | A Rowing Directory. 
Water Table, with a Table of Tidal Observations. The Lengths of the different Racing Courses, 


The Definition of an Amateur. |, The Laws of Boat Racing. 
Record of all Regattas and principal Club Races, Henley Regatta Rules. 

with a copious Index. Metropolitan Amateur Regatta Rules. 
A Review of the Rowing Season. The Rule of the Road on the River. 


An Itinerary of the River Thames from Oxford to | Thames Navigation Rules. 
Putney, showing all the points of interest, with Tables of Winners of all the principal Races and 


Hotels, &c. Regattas. 


FourtH Epition. Large post 8vo., price 1s. 6d., by post 1s, 8d. 


MODERN ATHLETICS. 


BY H. F. WILKINSON, OF THE LONDON ATHLETIC CLUB. 


ne ae er ee ee 


CONTENTS. 

CHAT. CHAP. 

1a Pike of Modern Athlet Vill —Hannmee Throwing and Weight P 

— ise 0 n Athletics. .—Hammer Throwing an ‘ 

I1].—The Management of Athletic Meetings. 1X.—The Laws of Athletics. sent ene 
1V.—Training. X.—Statistics, 

V.—Walking. X1.—The Best Performances on Record. 

VI.—Running. 
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Seconp Epition. Jn demy 8wo., price 10s. 6d., by post 11s. 


ESTATE MANAGEMENT: 
A Practical Mandbook for Landlords, Stewards, and Pupils, 


WITH A 


LEGAL SUPPLEMENT BY A BARRISTER, 


ALSO 
TENANT RIGHT FROM A LANDLORD'S POINT OF VIEW. 


BY CHARLES E. CURTIS. 


Extract from Preface.—" He who intends to qualify himself for such interesting and 
responsible work as the care and oversight of landed property must, in these days of 
keen competition, give up the idea that he need only abandon himself to the pleasures 
of a country life, and that all needful information will be picked up by the way.” 


CONTENTS. 


SL betiapanats Vili 

.—Letting an ases. ' . . 

I!.—Farm Valuations. ix SSepalrs and Mateuals, 
II11.—Forestry. ,  X.—The Blights of Wheat and other 
IV.—Underwood. : Cereals. 


V.—Fences. ; &I.—Accounts. 
ViI.—Grasses suitable for Woods and | XII.— Useful Rules of Arithmetic and 
Plantations. ; Mensuration. 
VII.—The Home Farm. 
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FourtTH Eprtion. dn fcap. 8vo., price 1s., by post 1s. 1d. 


GROUND GAME ACT, 1880, 


WITH EXPLANATORY NOTES, 


Indicating the various periods at which the law comes into force under different 

conditions, its effect on existing contracts between owners and occupiers of land, and 

the lessees of sporting rights, the limitations placed upon the killing and selling of 

ground game, and other matters included in the Act. 

. _“ Will be a great convenience to magistrates, and to all persons affected by the 
Act."—Saturday Review. 





—.. 


Tuikxp Epition. Jn fcap. 8vo., price is., by post ts. 1d. 


WILD BIRDS’ PROTECTION ACT, 1880, 


WITH COMMENTS ON THE RESPECTIVE SECTIONS 


Explanatory of their bearing as regards owners and occupiers of land, sportsmen, bird 
catchers, bird dealers, &c.; together with Notes on the Birds named in the Schedule, 
their provincial names, &c. 


“An accurate exposition of and commentary on the recent measure, and will dispel 
many misconceptions of its scope.”—Quarterly Review. 
capital annotated edition of the Act."—Saturday Review. 
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Tuirp Epition. Price 7s. 6d., dy post 7s. 10d. 


FIGURE SKATING: 


BEING 


The Theory and Practice of the Art as Developed in England, 


WITH 


A GLANCE AT ITS ORIGIN AND HISTORY. 
By H. C. VANDERVELL anp T. MAXWELL WITHAM 


(MEMBERS OF THE LONDON SKATING CLUB). 


There are thousands of skaters who attain a small amount of skill in Figure Skating. and there stop, 
because they neither know what to do or how todoit. A reference to this, the acknowledged Text Book on 
Figure Skating, will solve any difficulty that may have stopped progress for years. 





FourtuH Epition. Jn pust 8vo., limp cloth, gilt, price 2s. 6d., by post 2s, 8d. 


THE ART OF SKATING; 


WITH 


ILLUSTRATIONS, DIAGRAMS, AND PLAIN DIRECTIONS FOR THE 
ACQUIREMENT OF THE MOST DIFFICULT AND GRACEFUL 
MOVEMENTS. 


By GEORGE ANDERSON (“Cyclos”), 


Vice-President of the Crystal Palace Skating Club, and for many years President of the 
Glasgow Skating Club. 


Fust Published, price §s., by post §s. 2d. 


“COMBINED FIGURE SKATING;” 


Being a collection of 300 combined fizures, as skated by the Skating Club, London, the Wimbledon 
Skating Club, &c., illustrated by 130 scaled diagrams, showing the correct direction of every curve executed 

the skater, and the recognised amount of circling round the centre; together with a progressive series of 
alternate “calls.’”’ The figures are named in accordance with the revised system of nomenclature and rules 
for combined figure skating, compiled by the Skating Club, London, Sept. 11, 1882. Diagrams of the 
combined figures in the first and second class tests of the National Skating Association are included. 


BY MONTACU S. F, MONIER-WILLIAMS AND STANLEY F. MONIER-WILLIAMS 


{Mémbers of the Wimbledon Skating Club). 











PUBLISHED HALF-YEARLY. Fcap. 8vo., price 10s. 6d., by post 10s. 10d. 


THE COURSING CALENDAR. 


1T CONTAINS 


RETURNS OF ALL THE PUBLIC COURSES RUN IN GREAT BRITAIN 
AND IRELAND, REVISED LIST OF ADDRESSES OF COURSING 
SECRETARIES, JUDGES, SLIPPERS, AND TRAINERS ; 


LIST OF MEMBERS OF THE NATIONAL CLUB, REPORTS OF THE MEETINGS, 


AND 


A COMPLETE LIST OF WATERLOO CUP WINNERS. 


EDITED BY “STONEHENGE,” 
Editor of ‘‘The Field,” Author of ‘‘The Dogs of the British Islands.” 
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Demy 8wo., price 3s. 6d., by post 38. od., Illustrated with several Diagrams. 
THE 


PRACTICAL SURVEYOR: 


A TREATISE UPON SURVEYING. 


SPECIALLY ARRANGED FOR THE GUIDANCE OF PUPILS, STEWARDS, 
THE SCHOLASTIC PROFESSION, AND INTENDING EMIGRANTS. 


By THOMAS HOLLOWAY. 


CONTENTS. 


CHAP. 
1.—The Man and his Outfit. : 
Il.—The Chain—Cautions to Beginners — Best 
Figure for Chain Surveying. 
Il1.—Boundaries. | . 
1V.—Setting-out Lines by the Eye and passing 
Obstructions. 
V.—Division of the Circle and Use of Box 
Sextant—Chain Angles Condemned—Cross 
Staff Condemned—The Optical Square— 
Measuring Inaccessible Distances. 
VL—The Theodolite—Setting-out Lines with the 
Theodovlite. ; 
Vil.—Reduction of the Measure of Undulating 
Ground to Horizontal Measures and Table 
of Vertical Angles. 
VItl—Measuring Lines — The Offset Staff and 
taking Offsets. 
IX.—To Prove the Correctness of Observations 


taken with the Sextant — Single Fields | 


Measured with the Chain and Optica! 
Square, so that the Areas can be directly 
Calculated. 

X.—To Set-out a Right Angle with the Chain-- 
Figures of the Lines of Measurement best 
adapted to Irregular Frelds, 

XL—Equalsing Boundanes, and Drawing a 

“nangle equal toa given Figure 
X1.—Computation of Arrears of Irregular Fields. 


PUBLISHED ANNUALLY. 


| 
| 
| 
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CHAP. 
XII1.—Example of a Survey of several Fields 
together, and the Field Book. 
XIV.—Reference Numbers to Maps— To put 
Detached Buildings in correct Positions 
on a Plan by Means of Unmeasured 
Lines—Lines Measured on the Work— 
Making Stations. 
XV.—Plotting — Selection and Management of 
Ra naaallir et In. 
XV1.—Surveys made for the purpose of Dividing 
Land into Stated Quantities. 
XVIL—Setting-out Allotments and Building Plots. 
XVII.—Angles and Bearings, and Use and Adjust- 
ment of Circular Brottactor 
XIX.—Traverse Sun eys. 
XX.— Trespass. 
XXAXl.—Quality Lines—Superstructures and Works 


Underground — Harvest and Coppice 
Work-—Reducing Plans from a Large 
Plan to a Small One. 


XNIL—To Copy a Map—Colouring, Penmanship, 


Cc. 
XNIIE.—Commencement of a Parish Survey—Sur- 
oe a. \eying to a Scale of Feet. 
XANIV —Town Survesing. 
NNV.--Festrng the Accuracy of a Surv ex —General 
Remarks. 
NANI - In Memory of the Past. 


Demy 4to., price 1s., by post 1s. 24d. 


THE RURAL ALMANAC 


AND SPORTSMAN’S ILLUSTRATED CALENDAR For 1883. 





ANGLING, — Some Important Legal 
affecting Fisheries—Abstract of Principal Bye- 
Laws under the Salmon Acts—Fishery !istnets 
in England and Wales, their Coast Limits, &c.— 
Close Seasons for Salmon, Trout, and other Fish 
—Cost of Rod Licences for Salmon and Trout. 

ATHLETICS.— Summary of the Season of 1882. 

CATTLE.—Cattle Values in 1882; Notes on Sales, 
&c.—Portraits of Aberdeen Folled and Jersey 
Cattle—List of Herd Books and Stud Books-~ 
List of Fairs, showing where the different Breeds 

_, of Cattle ae and Pigs may be purchased. 

COACHING.—A Retrospective Medley. 

CRICKET.—Australian Cricketers in England— 
English Cricket in 1882. 

DOGS.—A Twelve Months’ Canine Doings—Field 
Trials in 1882—Portraits of Clumber and Sussex 
Spaniels, Bedlington and Airedale Terners— 

ennel Notes, &c. 
FAIRS AND MARKETS. — List of Fairs and 


arkets, showing where the different Breeds | 
of Horses and Ponies, Cattle, Sheep, and Pigs | 


may be Purchased. 

HORSES.—Horse Shows in 1882—List of Stud 
tooks, &c.—Longest Jump on Record —List of 
airs, showing where the different Breeds of 

Horses and Ponies may be purchased. 
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‘THE FIELD” OFFICE, 346, STRAND, W.C. 


CONTENTS. 
Decisions ; 


HUNTING.—The Empress of Austna at Home: 
Meet in the Park gat GddGllo— Changes and 
Prospects in Hunting Countries — Packs of 
Hounds; their Masters, Huntsmen, Whips, 
Kennels, &c.—Hints for Hunting Men. 

LAWN TENNIS.—Noates on the Tournatients of 
1882, with Lists of Winners of the Various 
Championships. 

RACQUETS AND TENNIS. — Results of the 
Oxford and Cambridge Matches, and the Public 
Schools Racquets Challenge Cup, from ther 
Commencement to the Present Time. 

ROWING. --Boat Racing in 1883. 

Results of the Oxford and Cambridge Matches 
from the Commencement to the Present Time, 

SHOOTING.— The Legal Seasons for Killing Game, 
Wildfowl, &c.—Mems tor Shooting Men. 

THE TURE.—Notes on Racing in 1883—The Past 
and Future of Steeplechasing—A_ Retrospective 
Medley—Race and Steeplechase Fixtures of 1383. 

YACHTING, — Yacht Racing in 1882 — List of 
Winners, with amount of Prizes, &c.—Notes on 
the Tide Tables. 

MISCELLA NEOUS.—Rookeries and How to form 
em ee or Snow Ploughs—Hints on Rat- 
catching--Insect Pests at Home and Abroad— 
Calendar of the Month, &c., &c. 
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PusLisHED ANNUALLY. In large post 8vo. 
E 


KENNEL CLUB STUD BOOK: 


CONTAINING A COMPLETE 


RECORD OF DOG SHOWS AND FIELD TRIALS, 


WITH 


PEDIGREES OF SPORTING AND NON-SPORTING DOGS. 


Vol. L, from 1859 to 1873, price 12s. 6d., by post 18s. 
Price 10s. 6d., by post 10s. 10d. each— 
Vol. If. 1874; Vol. IIL., 1875; Vol. IV., 1876; Vol. V., 1877; 
Vol. VI., 1878; Vol. VII., 1879; Vol. VIII., 1880; 
Vol. IX., 1881. 


Vol. VIII. and IX. are also published in Four Parts, as follows: 

PART I.—Containing the Dog Show Rules, Reports of Shows, and Pedigrees of the following Dogs: 
Bloodhounds, Deerhounds, Greyhounds, Foxhounds, Otterhounds, Harriers, Beagles, Mastiffs, St. Hernanis. 
Newfoundlands, Dalmatians, and Colleys. Price 45. . 

PART II.—Containing the Dog Show Rules, Reports of Shows, and Pedigrees of Fox Terriers, Wire- 
haired Terriers, and Dachshunds. Price + 

PART III—Containing the Field Trial Rules, Reports of Shows, Reports of Field Trials, and Pedigrees 
of ae Setters, Retrievers, and Spaniels. Price 4s. 

PART IV.—Containing the Dog Show Rules, Reports of Shows, and Pedigrees of Bulldogs, Bull Terriers, 
Black and Tan Terriers, Dandie Dinmont Terriers, Bedlington Terriers, Skye Terriers, English and Smooth- 
coated Terriers, Broken-haired Terriers, Pomeranians, Maltese, Italian Greyhounds, Pugs, Bienheim'S niels, 
King Charles Spaniels, Poodles, Smooth and Rough-coated Toy Terriers, Irish Terriers, and Foreign. Price qs. 
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PuBLISHED ANNUALLY. /” post 8vo., price 1s. 6d., by post 1s. 8d. 


THE ANGLER’S DIARY 
TOURIST FISHERMAN’S GAZETTEER 


CONTAINS 
A Record of the Rivers and Lakes of the World, to which are added a List of Rivers 
of Great Britain, with their nearest Railway Stations. 


Also Forms for Registering the Fish taken during the year ; as well as the 
Time of the Close Seasons and Angling Licences. 


BY l, E. B. Cia 


Editor of “‘ The Gamekeepers and Game Preserver’s Account Book and Diary,” &c. 





TS CEES EN Te eR a en oe rs em We one Seer 


Crown 8vo., price 2s. 6d., by post 2s. gd. wb 


PUBLIC SHOOTING QUARTERS 
In England, Wales, Scotland, Ireland, and on the Gontinent. 


By “WILDFOW LER.” 
Author of “ Shooting and Fishing Trips,”’ “‘ Modern Wildfowling,”’ “ Table of Loads,’’ &c. 
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A YEAR of LIBERTY; or, Salmon Angling in 
Ireland. By W. Pearp, M.D., LL.B. Price §s. cloth, by post 5s. 4d. 


REPORTS on SALMON LADDERS, with 
Original Drawings, Plans, and Sections. By Francis Francis. In post 4to., 
price 2s. 6d., by post 2s. 7d. 


A MANUAL of the LAW of SALMON FISHERIES 
in ENGLAND and WALES, with a copious Index. By SpENcER WALPOLE, 
one of Her Majesty’s Inspectors of Salmon Fisheries. Price 2s. 6d., by post 2s. 8d. 





“YVAJILDFOWLER’S” TABLE of LOADS for 
Shoulder Guns of all Sizes (Cylinder and Choke-bored) and for Punt 
Guns. Seconp Epition. Price 6d., by post 7d. 


THE GUN TRIAL of 1879. The“ FIELD” TRIAL 

of 12,16, and 20-bore GUNS, 1879; with Full Score of the Shooting, and a 
Description and Woodcuts of the Force Gauge and Machine Rest used; compiled 
from Reports and Articles published in “ The Field.” Also an Appendix, containing 
Correspondence on Large and Small Bores, the Detonation of Gunpowders and other 
Explosives, Experiments on the Velocity and the Striking Force of Shot, &c. Price ts., 
by post ts. 1d. 


THE RULES of PIGEON SHOOTING. Published 


by Special Permission, the Hurlingham Club and the Gun Club Rules of Pigeon 
Shooting. Seconp Epition. Bound together in cloth, gilt edges, price 6d., by post 7d. 
THE LAWS of LAWN TENNIS, as adopted by 

the Marylebone Cricket Club and the All England Croquet and Lawn Tennis 
Club. Entered at Stationers’ Hall. Price 6d., by post 64d. 


THE FIELD “LAWN TENNIS” UMPIRES’ 

SCORE-SHEET BOOK (with Instructions for the use of Umpires). Adapted 
for the use of Umpires and Players, as used at the Championship Meetings. Price 6d., 
by post 6}d. 


Atl ENGLAND CROQUET CLUB.—Regulations 
for the MANAGEMENT of PRIZE MEETINGS. Price 6d., by post 6¢d. 
THE FIELD DUPLICATE JUDGING BOOK 
facilitates the work of the Judges at Poultry and other Shows, by a very simple 
method of entering and preserving a duplicate judging list. Price 6d., by post 7d.; 
or 2s. 6d. the half-dozen. 


CHESS MATCH.—STEINITZ v. BLACKBURNE. 

—The Games in the Chess Match between Messrs. Blackburne and Steinitz, 
annotated by Sreinitz. Reprinted, in large type, from “ The Field,” with additional 
Notes and ommgats, and Diagrams of the most interesting positions. Price 1s., by 
post 1s. 1d. ~ 
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‘THE ITALIAN SYSTEM of BEE KEEPING; 

being an Exposition of Don Giotto Ulivi’s Economical Frame Hives and Honey 
Extractor. By ARTHUR J. Danyett, late Capt. H.M. 31st Regiment. With Illus- 
trations. Price 1s., by post 1s. 1d. This pamphlet contains practical directions for 
the making and utilisation of frame hives, costing less than 2s. each, and a centrifugal 
honey extractor costing 5s. or 6s. 
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In a4to., printed on toned paper, with plates, price §s., by post ss. 4d. 


THE QUEEN LACE 800K: 


HISTORIGAL AND DESGRIPTIVE ACCOUNT OF THE HAND. 
MADE ANTIQUE LAGES OF ALL GOUNTRIES. 


By L. W. 


This work contains the whole of the series of articles on Antique Point Lace which 
have been published in “ The Queen.” It will prove an invaluable guide and book of 
reference to ladies interested in Antique Lace, and, with its highly ornamental 
embossed cover, will form a handsome ornament for the drawing-room table. 


“A very clear and useful account of mediaval and point laces has been reprinted from ‘' The Queen ”’ 
newspaper. The division of lace into style is very well gi.en—medizval with its grotesque groups, monsters, 
and trees, down to 1550; geometrical, with its squares and circles, from 1550 to 1620; Renanssance, with its 
flowing wreaths and Lior e from 1620 to 1720; rococo, with its stiff and disconnected bouquet of flowers, 
from 1720 to 1770; and dotted, with its small flowers, ‘tears,’ and bees, from 1770 to 1810. A scale of value of 
point lare, calculated for pieces one inch wide, of serviceable length and 1n perfect condition, will be of great 
service to young collectors. Altogether the book is by far the most useful that has appeared in this country 
on the subject, and we hope that it will be widely studied The more old lace comes to be appreciated, the 
less ladies will care for the paltry ‘fancy work’ of all kinds which now takes up so much of their time, and 
crowds their rooms with inartistic objects of all kinds.” —Pall Mall Gazette. 


In post 8vo., price §s., by post Ss. 4d. 


THE BARB AND THE BRIDLE : 


HANDBOOK of EQUITATION for LADIES, 


AND 


MANUAL OF INSTRUCTION IN THE SCIENCE OF RIDING FROM THE 
PREPARATORY SUPPLING EXERCISES ON FOOT TO THE FORM 
IN WHICH A LADY SHOULD RIDE TO HOUNDS. 


By “VIEILLE MOUSTACHE.” 


= eer experience enables ‘ Vieille Moustache’ to know the principles of equitation to a nicety, and to lay 
down rules certain to be useful to every damsel who mounts a horse, whether for the promotion of health or 
as a means of the most intense enjoyment to be had.’’—Bell’s Lye. 


Handsomely bound in cloth, price 3s. 6d., by post 35. gd. 


ACTING CHARADES FOR OLD AND YOUNG. 


BY 


ARTHUR LILLIE, 
Author of ‘The Enchanted Toasting Fork,” &c. 





“THE QUEEN” OFFICE, 246, STRAND, W.C. 
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Y PUBLISHED ANNUALLY. In demy 4to., price 1s., by post 1s. 3d. 
THE 
ILLUSTRATED QUEEN ALMANAC 
AND 


LADY’S CALENDAR FoR 1883. 


Among its contents will be found a Chromo-Lithographic Plate Jof Arrasene, 
Chenille, and German Linen Thread Embroidery, and other Fancy Work; two 
Coloured Plates of Knitting and Crochet and Crochet Designs, numerous illustrations 
in the Ladies’ Worktable Department, and Fifteen Portraits of eminent persons; 
also pe for Painting on China, Tapestry Painting. Plant Decoration, &c., and 
Designs for Children’s Costumes, Fashionable Lingerie, Ladies’ Dresses, &c. Full 
information is given relating to the Royal Family, Royal Households, Government, 


&c., Tricycling for Ladies, Indian Embroidery, Fan Painting, and much other useful 
information. 





“You have not the book of riddles about you have you?”"—Merry Wives. 


Price 5s., by post 5s. 3d. 


“WHETSTONES !OR_ WITS ,”’ 


DOUBLE ACROSTICS. 
VARIOUS HANDS. 
EnitEp sy “CRACK.” 


Seconp Epition. Price 2s. 6d., by post 2s. 8d. 


OUR COMMON INSECTS: 


FIRST STHPS TO BNTOMOLOGY. 
By Mrs. E. W. COX. 


Fourtu Epition. Jn demy 4fo., on toned paper, and in fancy cover, price 2s., 
by post 2s. 2d. 


BOOK OF DINNER SERVIETTES 


CONTAINS 


A New Introduction on the Decoration of Dinner Tables, and 
General Directions for Folding the Serviettes. 


There are Twenty-one different kinds given, with Ninety-two Woodcuts illustrative of 
J the various Folds required, and the Serviettes complete. 


A “THE QUEEN” OFFICE, 346, STRAND, W.C. 
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Turrp Epirion, ENLARGED AND ReEvisep. Large post 8vo., with Illustrations 
price 5s. cloth, by post 5s. 4d. 


THE COUNTRY HOUSE: 


A COLLECTION OF USEFUL INFORMATION AND RECIPHSS, 


Adapted to the country gentleman and his household, and of the greatest util’ 
to the housekeeper generally. 


By “Il. HE. B. C.” 


Editor of “‘ Facts and Useful Hints relating to Fishing and Shooting,” and ‘‘ The Gamekeeper’s and 
Game Preserver’s Account Book and Diary.” 


Illustrated with numerous Woodcuts, post 8v0., price §s., by post §s. 3d. 
THE 


INTERNAL PARASITES oF our DOMESTICATED ANIMALS 


A MANUAL OF THE ENTOZOA OF THE OX, SHEEP, DOG, 
HORSE, PIG, AND CAT. 


By T. SPENCER COBBOLD, M.D., F.B.S., F.L.S. 


Now ready, price 6d. 


HARVESTING GROPS INDEPENDENTLY OF WEATHER 


PRACTICAL NOTES ON THE NEILSON SYSTEM OF HARVESTING. 
By ‘‘ AGRICOLA,” 


AND OTHER CONTRIBUTORS TO “THE FIELD.” 


CONTENTS: 


Losses from Wet Seasons—How to Build Stacks on the Neilson System—The Underground Air-passage: 
The Exhaust Fan—Regulating Rick Temperature—Treatment of ey Crops before _Stacking— 
riences of Mr. Neilson’s Disciples—Grain and Seed Crops—The Cost of adopting the Neilson Process 


uality of Hay and Corn Crops cured by this System—Mr. Neilson’s Early Experiments—Previc 
faventces for Drying Crops—Concluding Reniarks: 


ENGLISH TRANSLATIONS OF THE CLASSICS. 
Post 8vo., 540 pages, price 7s. 6d. 


HALF-HOURS WITH GREEK AND LATIN AUTHOR 


FROM VARIOUS ENGLISH TRANSLATIONS, WITH 
BIOGRAPHICAL NOTICES. 


By G. H. JENNINGS and W. S. JOHNSTONE, 


Authors of “A Book of Parliamentary Anecdote.” 


In paper cover, price 6d. 


“THE QUBEN” RECIFPHS. 


By *“‘THE G. C.” 
Author of “ Round the Table.” 





HORACE COX, %46, STRAND, W.C. 
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BENJAMIN EDCINCTON, 


MARQUEE, TENT, RICK CLOTH, AND FLAG MANUFACTURER 


By Special Appointment to the Queen and Prince of Wales 


2, DUKE STREET, LONDON BRIDGE, S.E. 
Roe the earrnae piston: ) 





SQUARE TENT FOR THE MOORS. 
For Shooting or Fishing Expeditions the Square Tent is perhaps the most 
convenient, the Walls being 6 feet high. 
THE WHOLE INTERIOR SPACE IS AVAILABLE. 
There is a complete inner lining and convenienee for slinging a Cot or Hammock 


Extract from “Hints to Missionaries Travelling in Africa,” 
By Dr SOTHERN, London Missionary Society, 1 


* Nothing can be Detter suited to the requirements of an expedition than the excellent tents 
supplied us by Mr BENJAMIN EpGINGTON, of London Bridge. They were made 


eapecially 
order, and of different material to that generally used for Tents. I heartily recommend 
them.’ 


“WILLESDEN” Patent nt Prepared 


WATER-REPELLENT ROT-PROOF COPPER CANVAS 


Yor Covers, Awnings, Sails, Blinds, and the numberless other uses 
for which a pliable Waterproof Canvas is required: 





Write ror SAMPLES TO 


2, DUKE STREET, LONDON BRIDGE, S.E. 


ONLY ONE ADDRESS ; and to prevent mistakes the Full 
Christian Name must be Written. 


806 ADVERTISEMENTS. 
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ESTABLISHED 1839. 
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J. C. CORDING and CO. 


Proprietor: G. WILSON, 
19, PiCCA Dalai y 


(Corner of Air Street). 


THE ORIGINAL MAKERS OF THE 





VENTILATED RIDING, 
WATERPROOF WALKING, and 
COATS FISHING. 
FOR _— 
SHOOTING, ‘et See Field, July 17 and 31. 


CORDING’S FISHING BOOTS 


ARE CELEBRATED FOR THEIR SOFTNESS. 
THEIR 


FISHING STOCKINGS AND BROGUES 


ARE UNEQUALLED. 


WATERPROOFS FOR THE TROPICS 
ARE GUARANTEED. 
NO CONNECTION WITH ANY OTHER HOUSE. 
THE ORIGINAL BUSINESS CARRIED ON AT 


19, PICCADILLY, LONDON. 


